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APPARATUS AND METHOD FOR TREATING THE SKIN

Cross Reference to Related Applications

[0001] This application claims the prionty benefit under 35 U.S.C. § 119(e) of
U.S. Provisional Application No. 61/024,504, filed Januvary 29, 2008, the entirety of which is
hereby incorporated by reference herein.

Background

Tield of the Inventions

[0002] This application relates generally to skin treatment, and more specifically,
to apparatuses, systems and methods for treating a person’s skin.

Description of the Related Art

[0003] Abrasion of the outer layer or epidermis of the skin is desirable to smooth
or blend scars, blemishes or other skin conditions that may be caused by, for example, sun
exposure, acne, other skin disorders, aging and/or the like. Standard techniques used to
abrade the skin have generally been separated into two fields that are commonly referred to as
dermabrasion and microdermabrasion. In both techniques, portions of the epidermis (e.g., the
stratum corneum) are removed. As part of its normal regeneration function, the body then
replaces the lost skin cells, resulting in a new outer layer of skin. Additionally, despite the
mild edema and erythema associated with the procedures, the skin eventually looks and feels
smoother than prior to the treatment because of the new outer layer of skin.

[0004] Dermabrasion generally refers to a procedure in which the outer surface of
the skin is removed due to mechanical rubbing by a handpiece with an abrasive element that
is often in the form of a burr, wheel, disc or the like. This process tends to be messy and
painful, sometimes necessitating the administration of a local anesthetic to the person being
treated. In general, dermabrasion leaves the skin red and raw-looking. The removed skin can
take several months to regrow and heal. Recent efforts have led to the use of lasers instead of
abrasive elements, resulting in less bleeding. However, the pain and messiness of such
procedures normally remain.

[0005] Efforts have been made to decrease the mess caused by the process waste,

~ such as, for example, removed skin, blood, other debris and the like, by adding a suction
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element. As the process waste is drawn into the suction opening, skin that has not been
removed 1s also pulled against the gnt surrounding the suction opening, so the procedure
remains relatively messy due to the abrasion that takes place outside of the handpiece by the
arit.

[0006] In general, microdermabrasion refers generally to a procedure in which the
surface of the skin is removed by mechanical rubbing using a handpiece that can discharge a
stream of sand or grit. For example, a handpiece can be used to direct a fluid containing
crystals of aluminum oxide, sodium chloride and/or sodium bicarbonate. The velocity and
momentum of the grit helps wear away cell layers of the skin with each pass of the
handpiece. - Alternatively, new “crystal-free” microdermabrasion techniques utilize a
diamond-ttpped handpiece without a stream of grit.

10007] Efforts to add a suction element have been more successful in
microdermabrasion than in dermabrasion, because the handpiece applying the stream of gnit
is more controllable to a localized area. That is, as the removed skin is drawn into the
suction opening, skin fhat has not been removed is also pulled towards the handpiece where it
is treated with the grit stream, allowing for simultaneous local treatment and suction.

[0008] Microdermabrasion typically removes moisture from the skin. Thus, the
procedure is generally followed by the application of moisturizing creams, other agents
and/or other materials. However, similar to topical application of moisturizing creams prior
to microdermabrasion, the moisturizing elements only work as deep as the active ingredients
can passively migrate through the remaining epidermis.

Summary

[0009] According to certain embodiments of the present application, a handpiece
assembly for treating a skin surface comprises a recess configured to receive a cartridge or
other container. The cartridge or other container comprises one or more treatment maternials,
such as, for example, human growth factors, cytokines, soluble collagen, antioxidants, matrix
proteins, serums, water (e.g., distilled, tap water, filtered, etc.), saline, other dilutants or
dissolvents, vitamins, chemical exfoliation agents, lotions, soothing agents, brightening or
lightening agents, peptides, acids, anesthetics, medicants, other non-active or active

compounds, other fluids or matenals, combination or mixtures thereof and/or any other
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substance. In one embodiment, the handpiece assembly comprises a valve or other flow
control device or feature to enable a user to selectively regulate a flowrate of a treatment
material through the handpiece assembly. In other embodiments, the cartridge or other
container comprises an inlet configured to be in fluid communication with water, saline,
another dilutant or dissolvent or another fluid. The water, saline, another dilutant or
dissolvent or another fluid is configured to be delivered through the inlet and to an interior of
the cartndge so as to mix or combine with a treatment material contained therein. In some
embodiments, the treatment material contained within the cartridge or container is a liquid,
solid, gel, granulated material or concentrated solution. In some embodiments, one or more
treatment fluids are conveyed from an outlet of the cartridge or container to a tip attached to a
distal end of the handpiece assembly.

[0010] According to other embodiments, a treatment matenal disposed on or near
the tip of the handpiece assembly is configured to be mixed or combined with water, saline or
another fluid being delivered through the handpiece assembly to create a treatment fluid. In
certain embodiments, the treatment material 1s provided as a solid, semi-solid, gel, granulated
material or concentrated fluid or solution. In some arrangements, the treatment material 1s
positioned within a recess of the tip, between the tip and a main body portion of the
handpiece assembly or within the main body portion of the handpiece assembly. In some
embodiments, water, saline, treatment fluid or other fluid being conveyed through the
handpiece assembly is configured to be heated.

[0011] According to certain embodiments of the present application, a device for
treating a skin surface comprises a handpiece assembly having a distal end and a proximal
end. The handpiece assembly comprises at least one delivery conduit and at least one waste
conduit. The handpiece assembly further comprising a recess or other opening configured to
receive a cartridge or other container having an interior cavity. In one embodiment, the
interior cavity of the cartridge is placed in fluid communication with the fluid delivery
conduit when the cartridge is secured within the recess. The device additionaly includes a
tip positioned along the distal end of the handpiece assembly, such that the tip is configured
to contact the skin surface. In certain embodiments, the tip comprises a peripheral lip, a first

opening in fluid communication with the fluid delivery conduit and a second opening in fluid
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communication with the waste conduit and an abrasive element. The first opening, the .
second opening and the abrasive element are generally positioned along an interior of the
peripheral lip. In one embodiment, the waste conduit is configured to be in fluid
communication with a vacuum to selectively remove debris away from the tip. In other
arrangements, the delivery conduit 1s placed in fluid communication with the waste conduit
and the vacuum when the penipheral lip contacts a skin surface.

[0012] In certain arrangements, the device further includes a valve generally
positioned between the interior cavity of the cartridge and the flmd delivery conduit. The
valve can be adapted to contro] the flowrate of a fluid being conveyed from the interior cavity
of the cartridge to the tip. In other embodiments, the handpiece assembly comprises an
adjustable intermediate space positioned generally between the interior cavity of the cartridge
and the fluid delivery conduit. In one arrangement, a volume of the adjustable intermediate
space can be selectively modified by moving an actuator on the handpiece assembly. In other
configurations, the handpiece assembly comprises a stem in fluid communication with the
fluid delivery conduit. The stem can be adapted to extend into the interior cavity of a
cartridge when the cartridge is positioned with the recess of the handpiece assembly. In other
embodiments, the tip 1s selectively removable from the handpiece assembly. In one
arrangement, the abrasive element comprises a plurality of posts, other protruding members,
a spiral-shaped nidge, an abrasive surface, a foam pad, another type of pad and/or the like. In
some arrangements, the device further includes a heating element configured to selectively
heat a fluid being conveyed through the delivery conduit, another interior passage or conduit
of the handpiece assembly, the tip, an inlet line and/or the like. In other embodiments, the
cartridge comprises an inlet configured to be placed in fluid communication with a delivery
source.

[0013] According to other arrangements, a skin treatment system includes a
handpiece assembly having a distal end and a proximal end. The handpiece assembly
comprises a fluid delivery conduit. In one embodiment, the handpiece assembly comprises a
first portion and a second portion, with the first portion being selectively movable relative to
the second portion. The skin treatment system further includes a tip adapted to contact skin

and positioned on the distal end of the handpiece assembly. In one embodiment, the tip
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comprises a first opening, which is in fluid communication with the fluid delivery conduit,
and an abrasive element. The system further comprises an intermediate space generally
defined between the first and second portions of the handpiece assembly. Movement of the
first portion with respect to the second portion can modify the volume of the intermediate
space and generally control the flowrate of a fluid being conveyed through the fluid delivery
conduit. In some embodiments, the system further includes an actuator on the handpiece
assembly for moving the first portion relative to the second portion.

[0014] According to other embodiments, movement of the first portion with
respect to the second portion is produced by rotating the second portion relative to the first
portion. In some arrangements, the tip 1s selectively removable from the second portion. In
another adaptation, the tip comprises a plurality of posts or protruding members configured to
treat skin. In other arrangements, the tip comprises one or more ridges (e.g., spiral-shaped
ridges), abrasive surfaces or elements and/or other features or components configured to treat
skin. In certain embodiments, the handpiece assembly further comprises a waste channel in
fluid communication with a second opening i the tip. In another embodiment, the handpiece
assembly includes a recessed area configured to receive a cartridge comprising at least one
treatment fluid or material. In other arrangements, the cartridge includes an interior portion
which is at least partially defined by a membrane. The membrane can be configured to be
pierced by a hollow spike of the first portion of the handpiece assembly when the cartridge is
properly inserted within the recessed area, so that the hollow spike is placed in fluid
communication with the delivery channel. In certain configurations, the interior portion of
the cartridge comprises human growth factors, cytokines, soluble collagen, antioxidants,
matrix proteins, serums, water {e.g., distilled, tap water, filtered, etc.), saline, other dilutants
or dissolvents, vitamins, chemical exfoliation agents, lotions, soothing agents, brightening or
lightening agents, peptides, acids, anesthetics, medicants, other non-active or active
compounds, other fluids or materials, combination or mixtures thereof and/or any other
substance. In other arrangements, the device comprises a heater configured to selectively
heat a fluid being conveyed through the fluid delivery conduit toward the tip.

[0015] According to certain embodiments, a method of providing a treatment

fluid to a skin surface while treating said skin surface with a handpiece device includes
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providing at least one treatment material on or within a handpiece device. In one

arrangement, a tip is configured to be removably positioned along a distal end of a main body .
portion of the handpiece assembly. The tip can be adapted to abrade or otherwise treat skin

when moved relative to a skin surface. The treatment method additionally includes directing

a first fluid through a delivery passage of the handpiece assembly so that said delivery

passage generally contacts at least one treatment material of the tip. In some arrangements,

the treatment material is configured to at least partially dissolve, dilute or combine with the

first fluid so as to create a desired treatment fluid. Further, the treatment fluid can be

configured to be provided to the tip and to the skin surface being treated while a distal end of

the tip is being translated over said skin surface.

{0016} In some arrangements, the treatment material comprises a solid, granular
material, gel or concentrated solution and/or any other material. In other embodiments, the
first fluid comprises water (e.g., sterile, tap, distilled, filtered, etc.), saline, other dilutants or
dissolvents and/or any other fluid. In other arrangements, the treatment fluid comprises
human growth factors, cytokines, soluble collagen, antioxidants or matrix proteins. In
another embodiment, the treatment material is positioned in or near the tip, such as, for
example, within a post, other protruding member, other recess, underneath the tip and/or like.
In other arrangements, the treatment material comprises a disc, tablet, capsule, granular
material, gel and/or the like. In one embodiment, the treatment material is configured to be
positioned within a cage or other porous container. In other arrangements, the disc, table,
capsule or other treatment material is configured to be secured generally between the main
body portion and the tip of the handpiece assembly. In one configuration, the method further
includes regulating a flowrate of the first fluid by selectively controlling a valve on the
handpiece assembly. In another arrangement, the method additionally includes selectively
heating the first fluid using a heating member positioned in thermal communication with the
delivery passage of the handpiece assembly. In some embodiments, the treatment material 1s
positioned within a cartridge which s configured to be removably secured to a receiving area
of the handpiece assembly. .

[0017] According to some embodiments disclosed in the present application, a

device for treating the skin comprises a handpiece assembly having a distal end and a
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proximal end, a cartridge comprising an interior cavity and a tip on the distal end of the
handpiece assembly. The handpicce assembly includes a fluid delivery conduit and a waste
conduit. In addition, the cartridge is coupled to the handpiece assembly, with the interior
cavity of the cartridge being in fluid communication with the fluid delivery conduit. Further,
the tip is configured to contact the skin. The tip comprises a peripheral lip, a first opening in
fluid communication with the fluid delivery conduit, a second opening in {luid
communication with the waste conduit and an abrasive element. The first opening, the
second opening and the abrasive element of the tip are generally positioned within the
peripheral lip.

[0018] In some embodiments, the device further comprising a valve positioned
between the interior cavity of the cartridge and the fluid delivery conduit. In one
embodiment, the handpiece assemnbly comprises an adjustable intermediate space positioned
generally between the interior cavity of the cartridge and the fluid delivery conduit. In
another arrangement, a volume of the adjustable intermediate space can be selectively
modified by moving an actuator on the handpiece assembly. In other embodiments, the
handpiece assembly comprises a recessed area configured to receive the cartridge.

[0019] According to other embodiments, the handpiece assembly comprises a
stem that is in fluid communication with the fluid delivery conduit as the stem is configured
to extend into the interior cavity of a cartridge when the cartridge 1s coupled to the handpiece
assembly. In another embodiment, the tip is selectively removable from the handpiece
assembly. In some arrangements, the abrasive element comprises a plurality of protruding
members. In other embodiments, the tip comprises an abrasive edge.

[0020] According to another embodiment, a system for treating the skin
comprises a handpiece assembly having a distal end and a proximal end and a tip on the distal
end of the handpiece assembly configured to contact the skin. The handpiece assembly
includes a fluid delivery conduit and first and second portions. Further, the tip includes a
first opening in fluid communication with the fluid delivery conduit and an abrasive element.
An intermediate space generally defined between the first and second portions of the
handpiece assembly is in fluid communication with the fluid delivery conduit. In one

embodiment, movement of the first portion with respect to the second portion modifies the -
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volume of the intermediate space to control a flowrate through the fluid delivery conduit.
The system further comprises an actuator on the handpiece assembly for actuating movement
between the first portion and the second portion.

[0021] In some embodiments, movement of the first portion with respect to the
second portion is produced by rotating the second portion relative to the first portion. In
other embodiments, the tip is selectively removable from the second portion. In still other
arrangements, the tip comprises a plurality of protruding members configured to treat skin.
In another embodiment, the tip comprises an abrasive surface configured to treat skin.

[0022] According to some embodiments, the handpiece assembly further
comprises a waste channel in fluid communication with a second opening in the tip. In
another arrangement, the handpiece assembly includes a recessed area configured to receive a
cartridge comprising at least one treatment fluid or material. In other embodiments, the
cartridge includes an interior portion at least partially defined by a membrane. The
membrane is configured to be pierced by a hollow spike of the first portion of the handpiece
assembly. Further, the hollow spike is in fluid communication with the delivery channel. In
one embodiment, the interior portion of the cartridge comprises human growth factors,
cytokines, soluble collagen, antioxidants and/or matrix proteins.

[0023] According to other embodiments, the present application discloses a
method for treating the skin of a patient with a skin treatment device having a working end
that includes an abrading structure configured to engage and abrade skin. The method
includes placing the working end of the skin treatment device against the skin of the patient,
translating the working end over the skin to abrade a skin surface, providing a treatment fluid
to the skin through an opening in the working end and aspirating skin debris from the skin
surface through an aspiration opening in the working end of the skin treatment device. In
some embodiments, the treatment fluid comprises human growth factors, cytokines, soluble
collagen, antioxidants and/or matrix proteins.

{0024] According to some embodiments disclosed in the present application, a
device for treating the skin comprises a handpiece assembly having a distal end and a
proximal end. The handpiece assembly includes a fluid delivery conduit and a waste conduit.

In addition, the handpiece assembly is adapted to receive a cartndge having an interior cavity.
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Further, the device includes a tip attached to the distal end of the handpiece assembly and
comprising a surface configured to treat skin. The waste conduit is configured to be in fluid
communication with a vacuum source and the fluid delivery conduit is configured to be in
fluid communication with an interior cavity of a cartridge when a cartridge is secured to the
handpiece assembly.

[0025] In some embodiments, the handpiece assembly comprises a flow control
feature configured to selectively regulate a flowrate through the fluid delivery conduit. In
another arrangement, the handpiece assembly includes a main body portion and an adjustable
portion attached to the main body portion. The flow control feature can comprise an
adjustable intermediate space generally located between the main body portion and the
adjustable portion. In other embodiments, a volume of the adjustable intermed:ate space can
be selectively modified by moving the main body portion relative to the adjustable portion of
the handpiece assembly.

[0026] In one embodiment, the handpiece assembly comprises a recessed area
configured to secure a cartridge. In another arrangement, the handpiece assembly comprises
a stem adapted to access an interior cavity of a cartridge when a cartridge is secured to the
handpiece assembly. According to some embodiments, the tip is selectively removable from
the handpiece assembly. In other embodiments, the tip comprises a plurality of protruding
members configured to treat skin. In still other arrangements, the tip comprises an abrasive
surface configured to treat skin.

[6027] According to another embodiment, a system for treating the skin includes
a handpiece assembly. The handpiece assembly comprises a tip configured to treat skin, a
first portion and a second portion. The first portion includes a delivery conduit, which has a
first longitudinal axis, and is configured to be in fluid communication with at least one fluid
source. Further, the second portion includes a distal end and a proximal end, with the
proximal end being attached to the main body portion and the distal end being attached to the
tip. The second portion includes a delivery channel having a second longitudinal axis and
being in fluid cominunication with the tip and the delivery conduit. In addition, the second
portion further comprises a removal channel being in fluid communication with the tip and a

suction source. In some embodiments, an intermediate space is generally defined between
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the first and second portions of the handpiece assembly. Such an intermediate space is in
fluid communication with the delivery conduit of the first portion and the delivery channel of
the second portion. Further, a volume of the intermediate space is configured to be adjusted
by selectively modifying a separation distance between the first portion and the second
portion. Accordingly, a flowrate from a fluid source to the tip can be selectively controlled
by modifying the separation distance between the first portion and the second portion.

[0028] In some embodiments, the separation distance between the first portion
and the second portion is modified by rotating the second portion relative to the first portion.
In other arrangements, the first longitudinal axis of the delivery conduit is generally offset
with the second longitudinal axis of the delivery channel. In one embodiment, the tip is
selectively removable from the second portion.

[0029] According to some embodiments, the tip comprises a plurality of
protruding members configured to treat skin. In other embodiments, the tip comprises an
abrasive surface configured to treat skin. In one embodiment, the first portion further
comprises a waste channel in fluid communication with the removal channel of the second
portion. In another arrangement, the first portion includes a recessed area configured to
receive a cartridge comprising at least one treatment fluid or material. In some embodiments,
the cartridge includes an interior portion at least partially defined by a membrane which is
configured to be pierced by a hollow spike of the first portion of the handpiece assembly.
The hollow -spike 1s mn fluid communication with the delivery chaannel. According to other
embodiments, the cartridge the interior portion of the cartridge comprises human growth
factors, cytokines, soluble collagen, antioxidants or matrix proteins..

[0030] According to other embodiments disclosed in the present application, a
method of treating the skin comprises providing a handpiece assembly comprising a body and
a tip having a distal end. The handpiece assembly includes a delivery conduit and a waste
conduit that are in fluid communication with the distal end of the tip. The method further
icludes placing the delivery conduit of the handpiece assembly in fluid communication with
a fluid source for providing at [east one treatment fluid to the distal end of the tip and placing
the waste conduit of the handpiece assembly in fluid communication with a suction source

for removing waste materials from the distal end of the tip. In addition, the method
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comprises moving the handpiece assembly along a person’s skin and activating the suction
source to remove a volume of waste materials from the distal end of the tip and to
simultaneously deliver a volume of the treatment fluid to the distal end of the tip. In one
embodiment, the flowrate at which treatment fluids and/or other materials are delivered to the
tip can be varied by a valve or other flow control feature of the handpiece assembly. In some
embodiments, the treatment fluid comprises human growth factors, cytokines, soluble
collagen, antioxidants, matrix proteins, serums, water (e.g., distilled, tap water, filtered, etc.),
saline, other dilutants or dissolvents, vitamins, chemical exfoliation agents, lotions, soothing
agents, brightening or lightening agents (e.g., kojic acid), peptides, acids, anesthetics,
medicants, other non-active or active compounds, other fluids or materials,' combination or

mixtures thereof and/or any other substance.

Brief Description of the Drawings

[0031] These and other features, aspects and advantages of the present inventions
are described with reference to drawings of certain preferred embodiments, which are
intended to illustrate, but not to limif, the present inventions. The drawings include fifty-eight
(58) figures. It is to be understood that the attached drawings are for the purpose of
iflustrating concepts of the present inventions and may not be to scale.

[0032] FIG. 1 illustrates & perspective view of a handpiece assembly configured
for use with a skin treatment system according to one embodiment;

[0033] FIG. 2A illustrates a side view of the handpiece assembly of F1G. 1;

[0034] FIG. 2B illustrates an exploded side view of the handpiece assembly of
FIG. 1;

[0035] FIG. 3A illustrates an exploded perspective view of the handpiece
assembly of FIG. 1;

[0036] FIG. 3B illustrates a longitudinal cross-sectional view of the handpiece
assembly of FIG. 1;

[0037] FIG. 4A illustrates a partial cross-sectional view of the handpiece

assembly of FIG. 1 with an internal fluid delivery valve in a first position;

-11-
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[0038] FIG. 4B illustrates a partial cross-sectional view of the handpiece
assembly of FIG. 1 with an internal fluid delivery valve in a second position;

[0039] FIG. 4C schematically illustrates a handpiece assembly which comprises a
. cartridge and which is in fluid communication with a vacuum source according to one
embodiment;

[6040] FIG. 5A illustrates an exploded perspective view of a handpiece assembly
according to another embodiment;

{0041} FIG. 5B illustrates a bottom perspective view of one embodiment of a tip
configured to be secured to the handpiece assembly of FIG. 5A;

0042} FIG. 5C illustrates a cross-sectional view of the handpiece assembly and
the tip of FIG. 5A; |

[0043] FIG. 6A illustrates a side view of one embodiment of a cartridge adapted
to be inserted within a handpiece assembly;

[0044] FIG. 6B illustrates a side view of another embodiment of a cartridge
adapted to be inserted within a handpiece assembly;

[0045] FIG. 6C illustrates a front view of the cartridge of FIG. 6A;

[00406] FIG. 6D illustrates a front view of the cartridge of FIG. 6B;

[0047] FIG. 7 schematically illustrates the cartridge of FIG. 6B positioned within
a handpiece assembly and being in fluid communication with a fluid delivery system
according to one embodiment;

[06048] FIG. 8A illustrates a top perspective view of one embodiment of a
removable tip configured to be placed along the distal end of a handpiece device;

{00491 FIG. 8B illustrates a bottom perspective view of the removable tip of
FIG. 8A;

10050} FI1G. 8C illustrates a top view of the removable tip of FIG. 8A;

[0051] FI1G. 8D illustrates a side view of the removable tip of FIG. 8A;

[0052] FIG. 8E illustrates a bottom view of the removable tip of FIG. 8A;

[0053] FIG. 8F illustrates a cross-sectional view of the removable tip of FIG. 8A;

[0054] FIG. 9A illustrates a top perspective view of another embodiment of a

removable tip configured to be placed along the distal end of a handpiece device;
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[0055] FIG. 9B illustrates a bottom perspective view of the removable tip of
FIG. 9A;

[00506] FIG. 9C illustrates a top view of the removable tip of FIG. 9A;

[0057] FIG. 9D illustrates a side view of the removable tip of FIG. 9A;

[0058] FIG. 9E illustrates a bottom view of the removable tip of FIG. 9A;

[0059} FIG. 9F illustrates a cross-sectional view of the removable tip of FIG. 9A;

{0060] FIG. 10A illustrates a top perspective view of another embodiment of a
removable tip configured to be placed along the distal end of a handpiece device;

[0061] FIG. 10B illustrates a bottom perspective view of the removable tip of
FIG. 10A; _

[06062] FIG. 10C illustrates a top view of the removable tip of FIG. 10A;

[0063] FIG. 10D illustrates a side view of the removable tip of F1G. 10A;

[0064] FIG. 10E illustrates a bottom view of the removable tip of F1IG. 10A;

[mMﬂ FIG. 10F illustrates a cross-sectional view of the removable tip of
FIG. 10A;

[0066] FIG. 11 illustrates a cross-sectional view of a tip comprising posts that
have been partially filled with solids, gels and/or other materials configured to be mixed or
combined with water, other dilutants or other fluids, according to one embodiment;

[0067] FIG. 12A illustrates a front perspective view of one embodiment of a tip
comprising a plurality of recesses that can be selectively filled solids, gels and/or other
materials;

[0068] FIG. 12B illustrates a cross-sectional view of the tip of FIG. 12A;

[0069] FIG. 12C illustrates a cross-sectional view of another embodiment of a tip
comprising one or more recesses that are configured to selectively receive solids, gels and/or
other materials;

[0070] FIG. 13A illustrates a cross-sectional view of a tip having a cartridge or
other container comprising solids, gels and/or other materials secured thereto, according to
one embodiment; '

[0071] FIG. 13B illustrates an exploded perspective view of the tip and cartridge
of FIG. 13A;
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[0072] FIG. 14A schematically illustrates an exploded view of a handpiece
assembly, a tip and a cartridge or other container according to one embodiment;

[0073] FIG. 14B illustrates an exploded cross-sectional view of one embodiment
of a tip and a cartridge or other container comprising solids, gels and/or other materials;

[0074] F1G. 14C illustrates a cross-sectional view of the cartridge and tip of FIG.
14B with the cartridge secured within an interior portion of the tip according to one
embodiment;

[0075] FIG. 15A illustrates an exploded cross-sectional view of another
embodiment of a tip and a cartridge or other container comprising solids, gels and/or other
materials;

[0076} FIG. 15B illustrates a cross-sectional view of the cartridge and tip of FIG.
15A with the cartridge secured within an interior portion of the tip according to one
embodiment;

[0077] FIG. 16A schematically illustrates an exploded view of a handpiece
assembly, a tip and a cartridge or other container according to another embodiment;

[0078] FIG. 16B illustrates an exploded cross-sectional view of another
embodiment of a handpiece assembly, a tip and a cartridge or other container comprising
solids, gels and/or other materzals;

[0079] FIG. 17 schematically illustrates a handpiece assembly in fluid
communication with a vacuum source and two supply containers according to one
embodiment;

[0080] FIG. 18A schematically illustrates a handpiece assembly in fluid
communication with a waste conduit and a supply conduit that comprises a cartridge holder
adapted to receive a cartridge or other container according to one embodiment;

[0081] FIG. 18B schematically illustrates a handpiece assembly configured to
receive a cartridge or other container according to one embodiment;

[0082] FIG. 19A illustrates an exploded perspective view of a handpiece
assembly, a tip and pads configured to be secured thercbetween according to one

embodiment;
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[0083] FIG. 19B illustrates a cross-sectional view of the tip, a pads and the
handpiece assembly of FIG. 19A;

[0084] FIG. 20A illustrates an perspective view of a handpiece assembly
conﬁ gured to receive a pad according to another embodiment;

[0085] FIG. 20B illustrates a side view of the handpiece assembly of FIG. 20A;

[0086] FIG. 20C illustrates a cross-sectional view of the handpiece assembly of
FIG. 20A;

[0087] FIG. 20D illustrates a detailed cross-sectional view of the handpiece
assembly of FIG. 20A comprising a pad secured within an interior portion of its tip according
to one embodiment;

[0088] FIG. 21A illustrates an exploded perspective view of a handpiece
assembly that is adapted to be in fluid communication with a vacuum source and a fluid
delivery source according to one embodiment; and

[0089] FIG. 21B illustrates a cross-sectional view of the handpiece assembly of

FIG. 20A.

Detailed Description of the Preferred Embodiments

[0090] FIG. 1 illustrates one embodiment of a handpiece assembly 100 configured
for use with a skin treatment system. Although the various embodiments of a handpiece
assembly, a tip and related components have specific relevance to a skin treatment system,
the features, advantages and other characteristics disclosed herein may have direct or indirect
applicability in other applications, such as, for example, other medical devices, mechanical
devices and/or the like. As shown, the handpiece assembly 100 can include a main body
portion 110, an adjustable distal portion 130 and a tip 160. In addition, as illustrated in the
depicted embodiment, the handpiece assembly 100 can include one or more connections that
are configured to transfer fluids or other materials to and/or from the working end of the
assembly 100. For example, as discussed in greater detailed herein, the handpiece assembly
100 can be in fluid communication with a waste conduit 190 that is adapted to remove

exfoliated skin, serums, other fluids or materials and/or the like from the working surface.
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[0091] With continued reference to FIG. 1, the handpiece assembly 100 can be
advantageously configured to receive. a cartridge 200. In some embodiments, the cartridge
200 comprises human growth factors, cytokines, soluble collagen, antioxidants, matrix
proteins, serums, water (c.g., distilled, tap water, filtered, etc.), saline, other dilutants or
dissolvents, vitamins, chemical exfoliation agents, lotions, soothing agents, brightening or
lightening agents (e.g., kojic acid), peptides, acids, anesthetics, medicants, other non-active or
active compounds, other fluids or materials, combination or mixtures thereof and/or any other
substance. As discussed in greater detail herein, such materials can be selectively delivered
to a user’s skin while the handptece assembly 100 is being used. In some embodiments, the
handpiece assembly 100 includes an adjustable valve or other flow control feature to enable a
user to regulate the rate of delivery of such fluids or other materials to the treatment surface.

[0092] In alternative embodiments, such as, for example, those discussed herein
with reference to FIGS. 11-16, 19A, 19B, 20A-20D, 21A and 21B, one or more materials can
be strategically embedded, impregnated, placed, stored and/or otherwise disposed on one or
more surfaces or areas of the tlip or other portion or component of the skin treatment system
(c.g., the foam pads of FIG. 19A-20B). Such materials can comprise solids, semi-solids,
other dried substances, gels, concentrated solutions and/or the like. For example, such
materials can be provided in loose form (e.g., positioned on or within a recess, othér portion
of the tip, within a cartridge or other container, adhered to one or more surfaces, etc.), as a
tablet, capsule, pill, disc or other dissolvable solid, saturated within a foam pad or other
sponge-like material and/or the like. Thus, in certain arrangements, water (e.g., distilled, tap
water, filtered, etc.), saline, other dilutants and/or other fluids which are delivered to the tip
can selectively dissolve, liquefy, melt, soften, dilute or otherwise prepare the materials
embedded, impregnated and/or otherwise positioned on the tip, within a cartridge or other
container and/or on or within another portion or component of a skin treatment system (e.g.,
handpiece assembly, fluid line upstream of the handpiece assembly, etc.). Accordingly, the
desired human growth factors, cytokines, soluble collagen, antioxidants, matrix proteins,
serums, water, saline, other dilutants or dissolvents, vitamins, chemical exfoliation agents,
lotions, soothing agents, brightening or lightening agents, peptides, acids, anesthetics,

medicants, other non-active or active compounds, other fluids or materials, combination or
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mixtures thereof and/or any other substance can be advantageously provided to the skin
surface being treated, as desired or required.

{0093} In addition, as illustrated in FIG. 1, the handpiece assembly 100 can be
connected to a vacuumn. For example, the waste conduit 190 of the handpiece assembly can
be placed in fluid communication with a suction source in order to remove exfohated skin,
spent fluids, waste materials and/or other substances away from the treatment surface.
According to certain arrangements, the handpiece assembly 100 is configured to receive one
or more removable tips 160, which may be selected based upon the specific procedure being
performed, the desired result and/or any other considerations. Additional details regarding
removable tips are provided with reference to certain embodiments disclosed herein.

[0094] With reference to FIGS. 2A and 2B, the handpiece assembly 100 can
comprise a recess 111 along the main body portion 110. Such a recess 111 or other region
can be sized, shaped and otherwise adapted to receive a cartridge 200. In any of the
embodiments described herein, the cartridge 200 can include, without limitation, a standard
or non-standard vial, ampoule or any other container. As discussed in greater detail herein,
the handpiece assembly 100 can be configured to secure the cartridge 200 or other container
within the recess 111 or any other area during use. In some embodiments, serums, other
fluids and/or other materials contained within the cartridge 200 can be drawn toward the tip
160 using one or more suction sources (e.g., the vacuum source configured to remove waste
materials from the tip 160). In other embodiments, the fluids and/or other matenals
contained within the cartridge gravity flow toward the tip 160 or are conveyed with the help
of a fluid transfer device. The cartridge 200 can be selectively removed from the handpiece
assembly 100 when a desired volume or other amount of serum or other material has been
delivered to the tip 160.

[0095] In other arrangements, two or more different cartridges 200 can be used
during a skin treatment procedure. For example, a particular procedure may require the
contents (e.g., serums, proteins, brightening or lightening agents, peptides, other fluids or
substances, etc.) of two or more different cartridges 200. Thus, a user can load and/or unload
a combination of cartridges 200 or other containers within a handpiece assembly 100 during a

treatment procedure, either at the same time or sequentially (e.g., one after another). With
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continued reference to FIG. 2B, the cartridge 200 can be inserted into the recess 111 in a
direction generally represented by arrow 113.

[0096] FIG. 3A illustrates an exploded perspective view of one embodiment of a
handpiece assembly 100 identical or similar to the one depicted in FIG. 1. As shown, the
handpiece assembly 100 can comprise a main body portion 110 and an adjustable distal
" portion 130 rotatably attached thereto. As discussed and illustrated with reference to certain
embodiments disclosed herein, rotation of the adjustable distal portion 130 relative to the
main portion 110 can advantageously permit a user to regulate the flow of serums, other
fluids, materials and/or the like being delivered from the container 200 to the tip 160 of the
handpiece assembly 100.

[0097] As illustrated in FIG. 3A, the adjustable distal portion 130 of the
handpiece assembly 100 can comprise one or more tabs 136 or other protruding members that
are configured to align with corresponding recesses 116 or other features of the main body
portion 110. In one embodiment, once the tabs 136 of the distal portion 130 are aligned with
the recesses 116, the adjustable disté} portion 130 can be moved toward the main body
portion 110 until the tabs 136 reach a recessed annular ring 118. Consequently, the distal
portion 130 can be rofated relative to the main body portion 110 so that the tabs 136 slide or
otherwise move within the recessed annular ring 118 of the main body portion 110. Such a
feature can help secure the adjustable distal portion 130 to the main body portion 110. As
discussed in greater detail herein, rotation of the adjustable distal portion 130 relative to the
main body portion 110 can help regulate the flowrate of fluids or other substances from a
cartridge 200 to the tip 160 of the handpiece assembly 100. In other arrangements, the main
body portion 110 comprises one or more other protruding members or features, and the
adjustable distal portion 130 comprises corresponding recessed or other recetving areas or
portion. Alternatively, one or more other interconnecting members or features can be used to
secure the main body portion 110 to the adjustable distal portion 130.

[0098] In the embodiment illustrated in FIG. 3A, the distal portion 130 comprises
one or more O-rings 138 or other sealing members to prevent undesirable leaks between the
main body portion 110 and the adjustable distal portion 130. Further, the opposite end of the

adjustable distal portion 130 can be shaped, sized and otherwise configured to receive a tip
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160. In some embodiments, the tips 160 are removable, allowing a user to select between
different tip designs, as desired or required by a particular application or use. In altemative
arrangements, however, the tip 160 is permanently or semi-permanently attached to the
handpiece assembly 100. Further, as shown in FIG. 3A, one or more O-rings 154 or other
sealing members can be positioned between a tip 160 and the adjustable distal portion 130 of
the handpiece assembly 100.

[0099] FIG. 3B illustrates a cross-sectional view of the handpiece assembly 100
depicted in FIG. 3A. In the illustrated embodiment, a cartridge 200 has been secured within a
recess 111 or other receiving area of the handpiece assembly 100. The size, shape, location
and/or other details of the recess 111 can vary, depending on the size of the cartridge 200 that
will be inserted therein or as otherwise required or desired. As shown i FIG. I3A, the
cartridge 200 can include a main cylindrical portion 206 and a nozzle portion 210. In some
arrangements, the nozzle portion 210 comprises a septum 214, membrane or other member
that can be pierced, punctured or otherwise compromised to access the interior contents of the
cartridge 200 (e.g., serum, other liquids or materials, etc.). The septum 214 can include one
or more flexible, rigid and/or semi-rigid matenals, such as, for example, rubber, plastic,
paper and/or the like.

[0300] The cartridge 200 can include one or more suitable materials, such as, for
example, glass, metals (e.g., stainless steel), plastic, other synthetic or natural materials
and/or the like. In some embodiments, for instance, a nozzle portion 210 comprising
aluminum or other metal is crimped onto a glass main cylindrical portion 206 of the cartridge
200. However, the nozzle portion 210 and the main cylindrical portion 206 of the cartridge
200 can comprise any other materials. However, the nozzle portion 210 can be attached to
the cylindrical portion 206 using one or more other methods or devices, such as, for example,
a threaded connection, snap connection, adhesives, other fasteners and/or the like. In still
other embodiments, the cartridge 200 may include more or fewer portions, compartments,
features and/or the like, as desired or required.

[0101] With continued reference to FIG. 3B, the interior of the recess 111 of the
handpiece assembly 100 can comprise a hollow spike 126 or other piercing member. As

shown, the spike 126 can be sized, shaped, positioned and otherwise configured to penetrate
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the septum 214, membrane or other member of a cartridge 200 when a cartridge 200 is
pushed sufficiently far within the recess 111. In other embodiments, the spike 126 or other
member can be adapted to access an interior portion of a cartridge 200 in one or more other
ways. Accordingly, once the cartridge 200 has been properly inserted into the handpiece
assembly 100 and the septum 214 of the cartridge 200 has been compromised, the hollow
spike 126 can be placed in fluid communication with the interior contents (e.g., human
growth factors, cytokines, soluble collagen, antioxidan'ts, matrix proteins, serums, water (e.g.,
distilled, tap water, filtered, etc.), saline, other dilutants or dissolvents, vitamins, chemical
exfoliation agents, lotions, soothing agents, brightening or lightening agents, peptides,
peeling agents, acids, anesthetics, medicants, other non-active or active compounds, other
fluids or materials, combination or mixtures thereof and/or any other substance, ete.} of the
cartridge 200. In other arrangements, as discussed in greater detail herein, the cartridge 200
can comprise water, saline, other dilutants or dissolvents and/or other fluids that can be
selectively delivered to the tip 160 to dissolve, dilute and/or otherwise come in contact with
one or more solids, granular materials, gels, concentrated solution and/or other substances
positioned within, on and/or near the tip or other portion of a handpiece assembly.

[0102] In the illustrated embodiment, the spike 12_6 includes an angled or sloped
tip 128 to further facilitate the piercing or puncturing of the cartridge’s septum 214 or other
sealing member. Although not illustrated herein, the handpiece assembly 100 can include
one or more other needles that are configured to penetrate into the interior of a cartridge 200.
For example, one or more vent needles can be used to facilitate the removal of fluids and/or
other materials from a cartridge 200 which has been loaded into a handpiece assembly 100.

[0103] As discussed, the cartridge 200 can be sized, shaped and otherwise
configured to snugly or generally snugly fit within the handpiece assembly 100. Therefore, in
some arrangements, the cartridge 200 is secured to the handpiece assembly 100 by friction or
by the generally tight tolerances of the recess 111 of the handpiece assembly 100. In
FIG. 3B, the friction between spike 126 and the septum 214 or other sealing member can help
maintain the cartridge 200 within the handpiece assembly 100.

[0104] In other embodiments, however, a cartridge 200 can be secured to one or

more other portions of a handpiece assembly 100. In addition, the handpiece assembly 100
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can include one or more other methods or devices for securing a cartridge 200. For example,
the handpiece assembly 100 can include tabs, flahges, other protrusion members and/or any
other features or items that help positively engage one or more portions of fthe cartridge 200
positioned therein. In some embodiments, delivery of a cartridge 200 to a desired depth of
the recess 111 or other receiving area of the handpiece assembly 100 can produce an audible
click, a positive engagement mechanism and/or the like. Such features can help notify the
user that a cartridge 200 has been property secured within the handpiece assembly 100. In
other arrangements, a separate device, such as, as a locking cap, strap or other member can be
used to ensure that the cartridge 200 remains in fluid communication with the spike 126 and
within the recess 111 or other desired receiving location of the handpiece assembly 100
during use.

[0105] FIG. 4A illustrates a cross-sectional view of the handpiece assembly 100
comprising a spike 126 that is in fluid communication with the interior 201 of a cartridge
200. As shown, a delivery conduit 124 can be used to place the spike 126 in flud
communication with an intermediate region or space 142 generally formed between the main
body portion 110 and the adjustable distal portion 130. One or more O-rings 144 or other
sealing members can be used to ensure that fluid remains within this intermediate region 142.
Further, the handpiece assembly 100 can be configured so that a user can selectively modify
the size of the intermediate region 142. For example, as illustrated by the differences
between FIGS. 4A and 4B, rotation of the adjustable distal portion 130 relative to the main
body portion 110 can alter the width 143A, 143B of the intermediate region 142. In some
embodiments, rotation of the adjustable distal portion 130 relative to the main body portion
110 causes the two portions 130, 110 to move closer to or further apart from cach other,
depending on the direction of rotation. Consequently, the width 143A, 143B, and thus the
overall size, of the intermediate region 142 can be selectively varied by a user during a
treatment procedure, as desired or required.

[0106] In some embodiments, the longitudinal axes of the delivery conduit 124
and the spike 126 can be offset (e.g., generally not aligned) with each other. This can permit
the width 143A, 143B or other separation distance between the main body portion 110 and

the adjustable distal portion 130 to be selectively varied. As discussed in greater detail
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herein, this can help modify the hydraulic characteristics of fluids and/or other materals
being conveyed from the spike 126 to the delivery conduit 124, and thus, from a cartridge
200 or other fluid source to the tip 160 of the handpiece assembly 100. In some
embodiments, the longitudinal axes of the delivery conduit 124 and the spike 126 remain
offset as the adjustable distal portion 130 is rotated or otherwise moved relative to the main
body portion 110.

[0107] In the illustrated embodiment, the distance between the recessed annular
ring 118 of the main body portion 110 and the interface 119 between the main body portion
110 and the adjustable distal portion 130 varies depending on the circumferential position of
the annular ring 118. In other words, by rotating the adjustable distal portion 130 relative to
the main body portion 110, the distance between these portions 130, 110 can be selectively
adjusted.

[0108] With continued reference to FIG. 4A, the adjustable distal portion 130 can
include a delivery channel 140 or other conduit that places the intermediate region 142 in
fluid communication with the tip 160. However, in order for serums or other materials to be
delivered from the intermediate region 142 to the tip 160, a fluid path must be created
between the intermediate region 142 and the delivery channel 140 through the adjustable
distal portion 130. In FIG. 4A, there is little or no space between the distal portion ]30 and
the main body portion 110. Therefore, fluids or other materials will be prevented or severely
limited from flowing from the intermediate region 142, and thus the cartridge 200, to the tip
160 of the handpiece assembly 100.

[0109] Alternatively, as illustrated in FIG. 4B, when sufficient separation exists
between the adjacent surfaces of the adjustable distal portion 130 and the main body housing
110, a flow path is created from the intermediate region 142 to the delivery channel 140 of
the distal portion 130. Accordingly, serums and/or other fluids or materials can be conveyed
from the cartridge 200 toward the tip 160 of the handpiece assembly 100. Accordingly, by
rotating the adjustable distal portion 130 relative to the main body housing 110, as discussed
herein, the flowrate of liquids and/or other materials from the cartridge 200 toward the tip

160 can be selectively regulated.
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[0110] With continued reference to FIGS. 1 and 3A, the adjustable distal portion
130 can include a setting indicator 132 along its exterior surface, near the interface of the
adjustable distal portion 130 and the adjacent main body portion 110. Likewise, the main
body portion 110 can include a plurality of corresponding markers 112A-112D with which
the indicator 132 of the distal portion 130 can align. In the illustrated embodiment, the main
body portion 110 comprises a total of four markers 112A-112D, each corresponding to a
different flowrate setting through the handpiece assembly 100. However, a handpiece
assembly 100 can include more or fewer indicators 132 and/or markers 112A-112D, as
desired or required by a particular application or use. As discussed, rotation of the adjustable
distal portion 130 relative to the main body portion 110 can vary the distance between the
two portions 110, 130. Thus, the flow path for serums and/or other fluids or materials
through the handpiece assembly 100 can be adjusted.

{0111} In the embodiment illustrated in FIGS. 1 and 3A, the markers 112A-112D
along the outside of the main body portion are generally circular in shape. Further, the
diameter of each of the markers 112A-112D varies depending on the relative flowrate
through the handpicce assembly 100 to which each marker corresponds or relates. For
example, in some embodiments, the larger markers represent a greater separation distance
between adjacent surfaces of the adjustable distal portion 130 and the main body portion 110,
and thus, a relatively higher flowrate of fluids and/or other materials from the cartridge 200
‘{hrough the handpiece assembly 100 to the tip 160. As shown, the handpiece assembly 100
can be configured so that a user selects a flowrate setting by aligning the setting indicator 132
on the distal portion 130 with the desired marker 112A-112D on the main body portion 110.
In accordance with the arrangements disclosed herein, this can be accomplished by rotating
the adjustable distal portion 130 relative to the main body portion 110.

[0112] However, a handpiece assembly 100 can include one or more other
methods of selecting a desired flowrate of fluids and/or other materials therethrough. For
example, in some embodiments, the handpiece assembly 100 includes one or more dials,
knobs, buttons and/or other devices or features for adjusting the flowrate. Such controllers
can be graduated so as to permit a user to select a specific flowrate or relative flow setting

(c.g., “HIGH,” “MEDIUM,” “LOW,” etc.). In other arrangements, the handpiece assembly
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100 comprises a display (e.g., LED, LCD, etc.) that is adapted to provide information
regarding a current flowrate or setting. Further, such a display can be configured to permit
users to make flowrate adjustments {e.g., touchscreen display). Further, selection devices or
features (e.g., knobs, buttons, dials, etc.) and/or displays can be positioned on the handpiece
assembly 100. Alternatively, the controllers can be separate from the handpiece assembly.
For example, such devices or features can be connected to the assembly through one or more
- hardwired and/or wireless connections (e.g., cable, Ethemet line, radio frequency, Bluetooth,
Wi-Fi, etc.).

[0113] In other embodiments, a handpiece assembly 100 includes one or more
different methods and/or devices for controlling the flowrate of fluids or other materials from
a cartridge 200 toward the tip 160. For example, the handpiece assembly 100 can comprise
different types of flow control valves or devices than those disclosed herein. Regardless of
the exact ﬂoﬁv control method or device used, it may be desirable to provide users with the
ability to selectively regulate the rate at which serums, other fluids or matenals and/or the
like are delivered from a cartridge 200 to the tip 160 of the handpiece assembly 100. This
can further enhance a particular skin treatment procedure by allowing a desired volume of
fluids or other materials to be delivered to the treatment surface {e.g., skin-tip interface). For
instance, during the initial exfoliation phase, a relatively high volume of serum or other
lubricating fluids may be desired. However, during subsequent stages of a treatment
procedure, a reduced flowrate of fluids and/or other substances may be desired or required.

[0114] With continued reference to FIG. 3B, the tip 160 can include an internal
delivery stem 164 or other conduit that is configured receive fluids and/or other substances
from the delivery channel 140 of the adjustable distal portion 130 and convey them to the
distal end 161 of the tip 160. As illustrated in FIGS. 3B, 4A and 4B, the internal stem 164 of
the tip 160 can be sized, shaped and otherwise configured to be in fluid communication with
the delivery channel 140 extending through the interior of the distal portion 130. In some
embodiments, a handpiece assembly 100 includes two or more internal delivery channels 140
or other conduits through which fluids and/or other materials may be conveyed. Likewise,
the tip 160 can include additional delivery stems 164 or other conduits configured to transfer

fluids and/or other materials toward the distal end 161 of the tip 160.
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[0115] As depicted in FIG. 3B, the tip 160 can include one or more removal
conduits 168A. According to certain embodiments, such conduits 168A are also in fluid
communication with the distal end 161 of the tip 160. The removal conduits 168A can be
advantageously sized, shaped, located and otherwise configured to transfer exfohated skin,
spent serums and other waste materials away from the treatment surface. In some
arrangements, a tip 160 comprises a plurality of removal conduits 168A located at or near the
tip periphery. However, in other embodiments, the quantity, spacing, location and other
details of the removal conduits 168A can vary, as desired or required by a particular
application or use.

[0116] With continued reference to the cross-sectional views of FIGS. 3B, 4A and
4B, exfoliated skin, spent serums, other fluids and/or any other materials can be transferred
from the distal end 161 of the tip 160 to a common collection area 152 located at or near a
proximal end of the tip 160. According to some embodiments, the collection area 152 is
positioned at or near the location where the tip 160 attaches to the adjustable distal portion
130. Accordingly, exfoliated skin, spent or waste fluids and/or other materials can be
delivered into one or more removal channels 150 of the distal portion 130. In addition, the
main body portion 110 can include one or more waste channels 120 or conduits that are
configured to be in fluid communication with the removal channels 150 of the distal portion
130. In the depicted embodiments, a cavity 122 or other common area 1s used to place the
channels 120 of the main body portion 110 in fluid communication with the removal
channels 150 of the distal portion 130. Such a cavity or other common area can be located at
or near the interface of the adjacent portions 110, 130 of the handpiece assembly 100.
Further, the cavity 122 can be advantagcc;usly configured to maintain the waste channel 120
in fluid communication with the removal channel 150 throughout the entire range of relative
movement between the main body portion 110 and the adjustable distal portion 130. As
shown, the cavity 122 or other common area can comprise an annular region that completely
or partially extends around an interior portion of the handpiece assembly 100.

[0117] In some embodiments, the main body portion 110 of the handpiece
assembly 100 includes a discharge nozzle 180 or port. As illustrated in FIG. 3B, the nozzle
180 can include a threaded portion 182 that attaches to the handpiece assembly 100. The

-25-



WO 2009/097451 ; PCT/US2009/032465

nozzle can further include a fitting generally opposite of the threaded portion 182 that is
shaped, sized and otherwise configured to receive tubing 190 or some other fluid line or
conduit. The nozzle 180 can comprise a different shape, size or general design than
illustrated in FIG. 3B. In addition, the nozzle 180 can be adapted to connect to the handpiece
assembly 100 and/or tubing 190 (or fluid conduits) using other methods or devices. For
example, the nozzle 180 can form a generally uniform structure with an adjacent portion of
the handpiece assembly 100. According to another arrangement, the noizle 180 includes a
quick-connect fitting to facilitate connection to and/or removal from a waste conduit (e.g.,
rubber or other flexible tubing, hose or other line). Regardless of its exact shape, size,
method of attachment and/or other characteristics or details, the nozzle 180 can be
advantageously configured to place the handpiece assembly 100 in fluid communication with
a vacuum or other suction source (e.g., via the tubing 180 or other conduit) that can
selectively remove exfoliated skin, spent serums other fluids and/or any other materials away
from the skin surface being treated.

[0118] According to some embodiments, the conduit 190 or other channel (e.g.,
flexible tubing or hose) to which the handpiece assembly 100 connect are in fluid
communication with a vacuum or other suction source {c.g., pump, other fluid transfer
‘'device, etc.). Thus, exfoliated skin, spent fluids and/or other waste materials can be
transported away from the distal end 161 of the tip 160 to a canister (not shown) or other
waste source. The rate of transfer of such waste materials can depend on one or more factors,
such as, for example, the setting of the vacuom or suction source, the characteristics (e.g.,
diameter, length, smoothness, etc.) of the various conduits or channels 168A, 150, 120, 180,
190 through which the waste materials are conveyed, the viscosity, density and other fluid
properties of the waste materials and/or the hke.

10119} FIG. 4C schematically illustrates one embodiment of a handpiece
assembly 100" which comprises a cartridge 200" and which is in fluid communication with a
vacuum V or other suction source. In the depicted arrangement, the vacuum V is configured
to remove waste materials from the tip 160" and help deliver serums, other fluids and/or any
other materials from the cartridge 200" to the tip 160'. When the tip 160" 1s positioned against

the skin S being treated, suction created by the vacuum source V can be transmitted to the
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delivery channel 140" of the assembly 100. In some embodiments, such a suction force
within the delivery channel 140" remains intact as long as the tip 160’ is maintained against or
substantially against the skin S. Consequently, the suction force can be transferred to the
| delivery channel 140" via an enclosed or substantially enclosed area A near the working
| surface of the tip 160"

[0120] With continued reference to FIG. 4C, human growth factors, cytokines,
soluble collagen, antioxidants, matrix proteins, serums, water (e.g., distilled, tap water,
filtered, etc.), saline, other dilutants or dissolvents, vitamins, chemical exfoliation agents,
lotions, soothing agents, brightening or lightening agents (e.g., kojic acid), peptides, peeling
agents, acids, anesthetics, medicants, other non-active or active compounds, other fluids or
materials, combination or mixtures thereof and/or any other substance situated within a
cartridge 200" can be placed in fluid communication with the delivery channel 140" using a
spike 126' or other member. A valve F or other flow control device or mechanism can be
used to regulate the rate at which such fluids and/or other materials are transferred to the tip
160". For example, the handpiece assembly 100" can comprise a main body portion that is
movable (e.g., rotatable) relative to a distal portion as disclosed herein with reference to
FIGS. 1-3B and 5A. As discussed, the relative movement of these portions can help regulate
the flowrate of serums, other fluids and/or other materials from the cartridge 200" to the tip
160" of the handpiece assembly 100". In alternative embodiments, as discussed in greater
detail herein, the delivery channel 140" can be configured to convey water, saline, other
dilutants or dissolvents and/or other fluids from the cartridge 200" to the tip 160"
Accordingly, solid materials, gels, other concentrated materials and/or other substances
positioned on or near the tip 160" can be advantageously mixed or combined with these fluids
to produce a desired and/or required effect.

[0121] In other embodiments, however, the contents of a container 200" are
transferred to the tip 160" using one or more other methods or devices, either in addition to or
in lieu of the methods discussed herein with reference to FIG. 4C. For example, the
handpiece assembly 100" can comprise an internal pump or other fluid transfer device that is
configured to convey serums, other fluids and/or other materials from the cartridge 200" to the

tip 160", In other embodiments, the internal contents of the cartridge 200" are configured to,
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at least partially, gravity flow toward thé tip 160" of the assembly 100". One or more other
ways of transferring fluids and other materials to the tip 160" of the handpiece assembly 100'
can be used, either in lieu of or in combination with methods and devices disclosed herein.

[0122] In any of the embodiments of a handpiece assembly disclosed herein,
including but not limited to those illustrated and discussed with reference to F1GS. 1, 2A, 2B,
3A, 3B, 4A-4C, 5A-5C, 7, 14A, 16A, 17, 18A, 18B, 19A, 19B, 20A-20D, 21A and 21B, or
variations thereof, the direction of flow through the various channels, conduits and/or other
hydraulic components of the tip, handpicce assembly and other components of a skin
treatment system can be reversed. By way of example, in the arrangement shown in FIGS. 1-
4B, the handpiece assembly 100 can be differently configured so that spent fluids, exfoliated
skin, debris and other waste materials are removed away from the skin through a centrally
located opening in the tip (e.g., the delivery stem 164) and/or a centrally located channel
(e.g., the delivery channel 140) of the handpiece assembly 100. In such embodiments, one or
more of the fluid channels, connectors and/or other fluid lines may need to be reconfigured to
adequately place the centrally-focated removal opening of the tip in fluid communication
with a vacuum or other suction source, as desired or required.

[0123} Further, the serums, other fluids and/or other materials can be delivered to
the tip 160 (e.g., from a cartridge, an external source, etc.) through one or more peripheral or
other non-centrally located channels, conduits and/or other lines or fittings. For instance, in
the handpiece assembly 100 illustrated in FIGS. 1-4B, such fluids and/or other matenials can
be routed through channels 150 of the assembly and/or waste conduits 168A of the tip 160.
Thus, one or more of the channels, connectors and/or other hydraulic components may need
to be reconfigured to adequately place the non-centrally located delivery openings of the tip
in fluid communication with corresponding delivery lines of the handpiece assembly 100.

[0124] Accordingly, in any of the embodiments disclosed herein, water (e.g.,
distilled, tap water, sterile, filtered, etc.), saline, serums, growth factors, other dilutants, other
solutions, mixtures or fluids and/or the like can be delivered to the tip through one or more
centrally and/or non-centrally located (e.g., peripheral, offset, etc.) openings. Thus, the flow
pattern of such fluids and/or other materials across the tip (e.g., from the tip inlet to the tip

outlet) can be advantageously controlied as desired or required for a particular application or
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use. For instance, in some embodiments, it may be desirable to introduce fluids and/or other
materials through one, two or more peripheral or non-centrally located openings (e.g., 572A,
572B) of a tip (e.g., 560 of FIG. 8A), and to collect the spent fluids, removed skin, other
debris and other waste materials through a centrally-located opening (e.g., 570).

[0125] FIG. 5A illustrates a partial exploded view of another embodiment of a
handpiece assembly 100B. As with the arrangement of FIG. 3A, the depicted handpiece
assembly 100B can be configured to receive a removable tip 160B along its distal end.
Further, as with other embodiments discussed and illustrated herein, the handpiece assembly
100B can include an adjustable distal portion 130B that is selectively movable (e.g.,
rotatable) relative to the adjacent main body portion 110B. Such relative rotation or other
movement can advantageously permit a user to regulate the flow of serums, chemical
exfoliation compounds or mixtures, antioxidants, growth factors, lotions, vitamins,
medicants, brightening or lightening agents, peptides, peeling agents, acids, other active or
non-active agents, water (e.g., distilled, tap water, filtered, sterile, efc.), saline, other
ditutants, other fluids or materials and/or the like being delivered to the tip 160B of the
handpiece assembly 100B.

[0126] In FIG. 5A, the adjustable distal portion 130B of the handpiece assembly
100B comprises a nozzle 166B or other member that helps place the tip 160B in fluid
communication with a vacuum source and/or a fluid delivery source. In some embodiments,
the tip 160B is advantageously designed to receive or otherwise accommodate the nozzle
164B. For example, as illustrated in FIG. 5B, an interior portion of the tip 160B can include
a recess 164B that is shaped, sized and otherwise configured to receive the nozzle 166B of
the adjustable distal portion 130B. As shown, the handpiece assembly 100B and/or the tip
160B can include one or more O-rings 154B, 155B, gaskets and/or other sealing members or
devices to help reduce or eliminate the likelihood of leaks as fluids and other materials are
transferred between the handpiece assembly 100B and the tip 160B. The tip 160B can be
secured to the distal end of the handpiece assembly 100B using a friction connection, a
threaded connection, a snap connection, another type of mechanical connection and/or any

other type of attachment device or method.
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[0127] . Such configurations in which the distal end of a handpiece assembly
comprises a nozzle, fitting or other protruding member that is adapted to be secured within a
corresponding recess, other feature or other area of the tip can be incorporated into any of the
handpiece assembly and/or tip embodiments disclosed herein, or variations thereof. As
discussed in greater detail herein, such a nozzle-recess connection can be configured to place
the tip in fluid communication with either a suction source or a fluid delivery source, as
desired or required. One or more additional openings, conduits, channels and/or other
hydraulic components in the tip and/or the handpiece assembly can be configured to transfer
fluids and/or materials to and/or from the tip.

[0128] With reference to the cross-sectional view of FIG. 5C, once the tip 160B
has been properly secured to the handpiece assembly 100A (e.g., to the adjustable distal
portion 130B), the distal end of the tip 160B can be placed in fluid communication with one
or more delivery channels 150B and/or waste channels 140B of the handpiece assembly
100B. For example, in the embodiment depicted in FI1G. 5C, serums, water (e.g., distilled,
tap water, filtered, etc.), other dilutants, other fluids or materials and/or the like can be
delivered to the tip 160 through a delivery conduit 150B of the handpiece assembly 100B,
through a common area C (e.g., located between the tip 160B and the adjustabie distal
portion 130B of the handpiece assembly 100B) and through two peripherally located deliver};
conduits 168B of the tip 160B. In addition, waste materials can be removed from the tip
through a centrally-located opening and recess 164B of the tip 160B and a waste channel of

“the handpiece assembly 100B. However, as discussed, in alternative embodiments, the
direction of flow through such channels, conduits and/or other hydraulic components of the
tip 160B and/or the handpiece assembly 100B can be reversed or otherwise varied, as desired
or required.

[0129] FIG. 6A illustrates a side view of one embodiment of a cartridge 300
configured to be secured within or onto a handpiece assembly as disclosed herein. The
cartridge 300 can include a main cylindrical portion 306 and a nozzle portion 310 or closure.
As illustrated in FIG. 6C, the closure 310 can comprise a septum 314, membrane or other
member that can be pierced, punctured or otherwise compromised to access the interior

contents of the cartridge 300 (e.g., serum, other liquids or materials, etc.). In some
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embodiments, for example, the septum 314 or other member is adapted to be selectively
pierced or punctured by a hollow spike, needle or similar device when the cartridge 300 is
inserted into the handpiece assembly. As discussed, the septum 314 can include one or more
flexible materials, such as, for example, rubber, plastic, paper and/or the like.

[0130] For any embodiments of a cartridge, vial or other container disclosed
herein, the septum 314, membrane or other surface configured to be pierced, punctured or
otherwise compromised can be re-sealable. In other words, such a septum 314 can be
adapted to re-seal the internal contents of the cartridge 300 when the cartridge is removed
from the handpiece assembly. Therefore, leakage of serums, other fluids and/or other
materials contained within a cartridge can be reduced or prevented. In addition, the septum
314 can help ensure against contamination of the internal contents by preventing one or more
materials from entering the cartridge.

[0131] As discussed, cartridges configured to be secured within a handpiece
assembly can include any combination of serums, human growth factors, cytokines, collagen,
brightening or lightening agents, peptides, peeling agents, acids, antioxidants, matrix
proteins, saline, water (e.g., distilled, tap water, filtered, etc.) and/or other liguids or
substances, as desired or required by a particular application or use. In certain embodiments,
a treatment protocol may require the use of one, two or more different cartridges for a
specific procedure. Thus, cartridges can be removed from or inserted into a handpiece
assembly prior to or dﬁring a particular procedure.

[0132] Another embodiment of a cartridge 400 that is sized, shaped and otherwise
configured for placement within a handpiece assembly is illustrated in FIG. 6B. As shown,
the cartridge 400 can include a tip 410 and a main tubular portion 406. With reference to the
front view of FIG. 6D, at least a portion of the end surface 414 of the tip 410 can include one
or more septa, membranes or other layers or members that are configured to be pierced,
punctured or otherwise compromised by a spike or other protruding member when the
cartridge 400 is secured in a handpiece assembly.

[0133] With continued reference to FIG. 6B, the cartridge 400 can include an
internal channel 420 that is adapted to be in fluid communication with a tubular spike or

other protruding member of the handpiece assembly when a surface 414 of the cartridge 400
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is pierced or punctured (e.g., when the cartridge 400 is properly inserted within a handpiece
assembly). In some embodiments, as illustrated in FIG. 6B, the cartridge 400 includes a
nozzle 430 or other fitting that is sized, shaped and otherwise configured to receive or
connect to a fluid line 450 or other conduit. For example, in the depicted arrangement, the
nozzle 430 includes a port 438 to which tubing or some other fluid conduit 450 can attach. In
some embodiments, the nozzle 430 is secured to the cartridge 400 using a threaded
connection 434. However, one or more other types of methods or devices can be used to join
the nozzle 430 to the cartridge 400. In other embodiments, the cartridge 400 and the nozzle
430 form a generally unitary structure (e.g., molded as a single member).

[0134] A cartridge 400, such as the one iflustrated in FIG. 6B, can advantageously
permit a user to deliver human growth factors, cytokines, soluble collagen, antioxidants,
matrix proteins, serums, water (e.g., distilled, tap water, filtered, etc.), saline, other dilutants
or dissolvents, vitamins, chemical exfoliation agents, lotions, soothing agents, brightening or
lightening agents, peptides, peeling agents, acids, anesthetics, medicants, other non-active or
active compounds, other fluids or materials, combination or mixtures thereof and/or any other
substance to a handpiece assembly from one or more external fluid sources. For example, in
some embodiments, the conduit 450 to which the cartridge 400 is connected, 1s placed in
fluid communication with one or more containers. Such containers can comprise the desired
serums, human growth factors, cytokines, collagen, antioxidants, matrix proteins, brightening
or lightening agents, peptides, peeling agents, acids, medicants, other fluids or substances,
combinations thereof and/or the like, as desired or required by a particular treatment. Thus,
the cartridge 400 can be used as an interface between the handpiece assembly and a relatively
larger source of treatment media. For example, the cartridge 400 can be placed in fluid
communication with a multi-container system such as the one disclosed in U.S. Patent
Application No. 11/392,348, filed on March 29, 2006 and published on July 5, 2007 as U.S.
Publication 2007/0156124, the entirety of which is hereby incorporated by reference herein.

[0135] According to certain arrangements, a cartridge 400 includes one or more
solids, granular materials, gels, concentrated fluids and/or other substances that are adapted to
dissolve, dilute, soften or otherwise mix when contacted by water, saline, other dilutants or

dissolvents and/or other fluids. Thus, such materials or other substances can be placed within
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the cartridge 400 in one or more forms, such as, for example, as powder, granular material, a
tablet, a capsule, a pill, other dissolvable solid, a concentrated solution, a gel and/or the like.
In other embodiments, such solids, gels and/or other materials can be situated on the tip or
other portion of the system (e.g., within a post or recess, adhered to one or more other
exposed or hidden surfaces, within a removable cartridge upstream of the handpiece
assembly as illustrated, for example, in FIG. 18A, etc.), impregnated into a foam pad or other
member (see, as depicted in FIGS. 19A, 19B and 20A-20C) and/or at any other location.
Regardless of their exact composition, location and/or other details, such materials and/or
other substances can be configured to dissolve, dilute and/or otherwise mix with water, saline
and/or other fluids being conveyed through the cartridge 400.

[0136] As discussed, in any of the embodiments of the cartridge (e.g., vial,
ampoule, other standard or non-standard container, etc.) disclosed herein, the cartridge can be
configured to releasably lock or otherwise secure to one or more portions of a handpiece
assembly (e.g., recess). In other embodiments, a cartridge includes threads, tabs, slots and/or
other features that are configured to engage corresponding portions of the handpicce
assembly. In alternative arrangements, the cartridge is adapted to remain within a recetving
portion of the handpiece assembly by friction or some other mechanism or feature, as desired
or required. |

[0137] According to certain embodiments, as illustrated in FIG. 7, the cartridge
400 is placed in fluid communication with a manifold system 460 that may comprise a
plurality of individual fluid lines 462, 464, 466, 468. In turn, one or more of these fluid lines
462, 464, 466, 468 can be in fluid communication with a separate container (not shown). In
the illustrated embodiment, all the individual fluid lines 462, 464, 466, 468 feed into the
main fluid line 450, which connects to the nozzle 430 of the cartridge 400. One or more of
the fluid lines 450, 462, 464, 466, 468 can comprise a valve 472, 474, 476, 478 or other flow
control device or feature to selectively regulate the transfer of fluids and/or other materials to
the handpiece assembly 100. In the illustrated arrangement, the manifold system 460
comprises a total of four fluid branches 462, 464, 466, 468. However, a system can comprise

more or fewer fluid branches, as desired or required by a particular application.
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[0138] According to certain embodiments, one or more of the fluid lines fluid
lines 450, 462, 464, 466, 468 of the system schematically illustrated in FIG. 7 are conﬁgured
to provide water (e.g., distilled, tap water, filtered, etc.), saline, other dilutants or dissolvents,
other fluids and/or the like to the handpiece assembly 100. As discussed in greater detail
herein, such fluids can be adapted to contact and dissolve, dilute, liquefy, soften and/or
otherwise mix with one or more solids, gels and/or other materials positioned within or on
various surfaces or portions of the handpiece assembly 100 (e.g., tip). This can provide a
convenient method of providing one or more materials at the skin-tip interface and/or any
other location where such materials are desired or required.

[0139] FIGS. 8A-8F illustrate different views of one embodiment of a removable
tip 560 configured for placement on a handpiece assembly as disclosed herein. As shown,
the tip 560 can include a tip body portion 563 and a tip skirt portion 562 extending along the
bottom of the tip body portion 563. According to certain embodiments, the skirt portion 562
includes a plurality of gripping members or other features (e.g., recesses, protrusions, etc.) to
facilitate the handling of the tip 560.

[0140] - With reference back to the exploded perspective view of FIG. 3A, a tip
160 can be configured to slidably connect to the distal end of a handpiece assembly 100 (e.g.,
the end of the adjustable distal portion 130). For example, in some embodiments, the tip 160
is adapted to be press fit onto the handpiece assembly 100. As illustrated in FIG. 3A, one or |
more O-rings 154 or other sealing members can be used between adjacent surfaces of the tip
160 and the handpiece assembly 100 to prevent or reduce the likelihood of undesirable leaks
or pressure (e.g., positive, negative or vacuum, etc.). In other embodiments, a tip 160 is
removably secured to a handpiece assembly 100 using any other method or device, such as,
for example, a threaded connection, interlocking tabs, flanges, members, other fasteners,
other mechanical devices and/or the like. In other arrangements, the tip 160 is permanently
or semi-permanently attached to the handpiece assembly 100.

10141} In the embodiment illustrated in FIGS. 8A-8F, the tip 560 comprises one
or more surfaces along its distal end 561 that are configured to treat (e.g., exfoliate) skin.
Any of the embodimenfs of a ttp disclosed herein, including but not limited to those

illustrated in FIGS. 1-21B, tip designs incorporated by reference or any other tip designs, or
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variations thereof, can include one or more abrastve elements configured to treat skin. In
addition, such tips can include one or more treatment elements, either in addition to or in lieu
of abrasive elements. As used herein, “abrasive element” is a broad term and includes,
without limitation, protruding elements, abrasive materials (e.g., grit, sandpaper-like material,
other coarse materials, etc.), roughened surfaces, contoured surfaces, surfaces with openings,
recesses or other features, brushes, blades, surfaces impregnated with diamonds or other
materials and/or the like. Further, as used herein, “treatment element” is a broad term and
includes, without limitation, an abrasive element, massage elements or features, elements or
features configured to moisturize or apply one or more treatment agents or fluids, polishing
or soothing elements or features and/or the like.

[0142] As illustrated in FIGS. 8A, 8C and 8D, the tip can include a lip 567 or
other ridge member along or near its outer periphery. The lip member 567 can generally
define the periphery of the distal end 561 of the tip 560. In some embodiments, when the tip
560 is positioned against the skin S, as depicted in FIG. 8F, the lip member 567 completely,
substantiaily or partially inhibits fluids or other materials from escaping a space 590 (or a
plurality of spaces 590) generally defined between the tip 560 and the adjacent skin surface S.

[0143] With continued reference to FIGS. 8A-8F, the tip 560 can include a
plurality of protruding members 574, 576, 578 positioned along its distal end 561 and within
the interior of the lip member 567. The protruding members 574, 576, 578 can be posts or
other cylindrically-shaped objects. In some embodiments, the protruding members 574, 576,
578 comprise relatively sharp edges, which can be configured to remove skin. The
protruding members 574, 576, 578 can have relatively sharp planing blades. The plurality of
protruding members 574, 576, 578 can ablate or roughen areas of the skin being treatgd.

[0144] As illustrated in FIGS. 8A-8F, the outer diameter or other comparable
dimension (e.g., length, width, etc.) of the posts 574, 576, 578 or other protruding members
can vary. For example, in the depicted embodiment, the tip 560 includes a number of large-
sized posts 574, a number of medium-sized posts 576 and a number of small-sized posts 578.
In other arrangements, the diameter and/or other dimensions of the protruding members can

be similar or substantiality similar. The posts or other protruding members 574, 576, 578 can
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be located, spaced and otherwise oriented along the distal end 561 of the tip 560 in any
desired or required manner.

[0145] Moreover, the location, spacing, orientation, layout and/or other
characteristics of the posts 574, 576, 578 or other protruding members can be different than
illustrated or discussed herein, as desired or required by a particular procedure or application.
As discussed, the lip member 567 of the tip 560 can help create an enclosed space 590 (or a
plurality of spaces 590) generally defined between the distal end 561 of the tip 560 and the
skin surface being treated. Therefore, according to some embodiments, the lip member 567
extends above the top of the protruding members 574, 576, 578 so that the protruding
members are within the enclosed space during a treatment procedure. In other embodiments,
however, the top surface of the lip 567 is below or generally aligned with the top surface of
the protruding members 574, 576, 578.

[0146] With continued reference to FIGS. 8A-8E, the tip 560 can include an
interior delivery stem 564 that is configured to place the distal end 561 of the tip 560 in fluid
communication with the one or more delivery channels or other conduits located within the
handpiece assembly. For example, as discussed herein with reference to FIGS. 4, 5A and 5B,
the delivery stem 164, 564 of the tip 160, 560 can be sized, shaped and otherwise adapted to
receive serums, fluids and/or other materials from a delivery channel 140 of the adjustable
. distal portion 130 when the tip 160, 560 is properly secured within or to the handpiece
assembly 100.

10147} As illustrated in FIGS. 8A and 8C, the distal end 561 of the tip 560 can
include an opening 570 through which fluids and/or other matenals conveyed by the delivery
stem 564 may exit. As shown, the opening 570 is located at or near the center of the distal
end 561 of the tip 560. In other arrangements, a tip 560 can include additional stems 564
and/or openings 570. In addition, the size, shape, location and/or other details of the
openings 570 can be different than illustrated herein.

[0148] Moreover, the distal end 561 of the tip 560 can include one or more outlet
openings 572A, 572B through which exfoliated skin, spent serums, other waste liquids, fluids
and other materials and/or the like can be removed. In the embodiment illustrated in FIGS.

8A-8F, the tip 560 includes two outlet openings 572A, 572B. However, more or fewer
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openings can be included, as desired or required. In addition, as shown in the cross-sectional
view of FIG. 8F, some or all of the posts or other protruding members 574, 576, 578 can be
generally hollow so that they perform a similar function as other outlet openings 572A, 572B
of the tip 560. In other embodiments, however, some or all of the protruding members are
not hollow or do not include openings therethrough. Regardless of the quantity, shape, size,
orientation, spacing, layout and/or other characteristics of the outlet opemngs 572A, 572B
and/or the hollow protruding members 574, 576, 576 included along the distal end 561 of the
tip 560, exfoliated skin, spent serums, other fluids and/or any other materials can be removed
from the enclosed space 590 to one or more collection areas 552 positioned within an interior
portion of the tip 560.

{0149} In some embodiments, the outlet openings 572A, 572B and/or the
protruding members 574, 576, 578 are in fluid communication with outlet stems (not shown}
that extend toward one or more collection areas 552 within an interior portion of the tip 560.
Once within an interior cavity or other portion of the tip 560, such waste materials can be
drawn into one or more removal or waste channels 120, 150 positioned within the handpiece
assembly 100 (FIG. 3B). An adequate vacuum or other suction source can transport such
waste fluids and/or materials to a canister, other container and/or any other desired location
via tubing 190 or another fluid conduit. 7

[0150] As discussed herein with reference to the schematic o f FIG. 4C, in some
embodiments, when the distal end 561 of a tip 560 is positioned against the skin being
treated, one or more enclosed spaces are created between the skin surface and tip, generally
along the interfor of a peripheral lip member or other ridge. Therefore, as a vacuum or
another suction force is applied to the removal or waste channels of a handpiece assembly,
exfoliated skin, spent serum, other fluids and/or other materials can be removed from the
enclosed spaces. In FIG. 8F, the enclosed space 590 is at least partially defined between the
lip 567 of the tip 560 and the adjacent skin surface S being treated. At the same time, the
delivery stem 564 of the tip 560, the delivery channel 140 of the handpiece assembly 100
(FIG. 4) and any other conduit or space that is in fluid communication with the enclosed
space 590 of the tip 560 can also be subjected to a vacuum or other suction force.

Consequently, serums, other treatment materials and/or the like can be advantageously
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transported to the distal end 561 of t.he tip 560 through one or more openings 570. As
discussed, tip designs discussed or illustrated herein, or variations thereof, can compnise any
combination of treatment elements and/or abrasive elements; as desired or required by a
particular application.

[0151] For any of the tip embodiments disclosed herein, including those discussed
with reference to FIGS. 1-21B, or variations thereof, the tips can comprise one or more rigid,
semi-rigid and/or flexible materials, including without limitation, plastic or other polymers,
metal (e.g., stainless steel), alloys, rubber, other synthetic or natural materials, combination
thereqf and/or the like.

[0152] Another embodiment of a removable tip 660 is illustrated 1n FIGS. 9A-9F.
As shown, the tip 660 can include a generally oval or oblong shape. However, the tip 660
can have a different overall shape, such as, for example, circular, rectangular, other polygonal
and/or the like, as desired or required. In some arrangements, the tip 660 comprises a lip 667,
ridge or other feature along its outer periphery. As discussed herein with respect to the tip
illustrated in FIGS. 8A-8F, such a lip 667 can help create one or more spaces along the distal
end 661 of the tip generally defined by the tip 660 and the skin surface being treated.

[0153] With further reference to FIGS. 9A, 9C and 9F, the distal end 661 of the
tip 660 can include a spiral-shaped channel 682 generally formed by a ridge 680 or other
member. In the illustrated embodiment, the channel 682 extends generally continuously from
a central opening 670 through which serums, other fluids and/or other materials conveyed to
the tip 660 may exit. As shown, the tip 660 can include one or more outlet openings 672A-
672D to permit exfoliated skin, spent serums and other fluids and/or any other waste
materials to be removed from the distal end 661 of the tip 660. The outlet openings 672A-
672D can be located within or near the channel 682 and/or anywhere else along the distal end
661.

[0154] With continued reference to FIGS. 9A and 9C, the tip 660 can include a
plurality of protruding members 674, 676 that extend along its distal end 661. As discussed
with reference to FIGS. 8A-8F, such protruding members 674, 676 can include relatively
sharp edges that are configured to remove skin. In the illustrated arrangement, the protruding

members 674, 676 include a generally cylindrical shape and are disposed along the outer
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portions of the tip 660. In addition, some of the protruding members 676 can have a different
diameter (or other comparable dimension), length or other dimension than other protruding
members 674. However, the quantity, diameter or other dimensions, size, shape, spacing,
location, orientation, density, layout and/or other properties of the protruding members 674,
676 can vary as desired or required by a particular application or use.

[0155] In the depicted arrangement, since they are not in fluid communication
with a vacuum or other suction force, some or all of the protruding members 674, 676 are not
hollow and/or do not include openings thercthrough. In other embodiments, however, one,
some or al} of the protruding members 674, 676 are configured to be in fluid communication
with a collection area 652 of the tip 660. As illustrated in FIGS. 9B, 9D and 9F, the tip 660
can include an upper body portion 663A and a lower body portion 663B. In some
embodiments, the delivery stem 564 through which serum, water, other liquids and/or other
treatment materials are delivered to the distal end 661 and one or more collection areas 652 to
- which waste materials are directed can be housed within the lower body portion 663B. As
discussed,. the tip 660 depicted in FIGS. 9A-9F and discussed herein, or variations thereof,
can comprise any combination of treatment elements and/or abrasive elements, as desired or
required by a particular application.

[0156] FIGS. 10A-10F illustrate another embodiment of a removable tip 760
configured to be secured to a handpiece assembly. As with other arrangements disclosed
herein, the tip 760 preferably includes one or more features that are adapted to remove skin
during a treatment procedure. For example, in the illustrated embodiment, the tip 760
includes one or more pads 780A-780D or other members having a generally abrasive surface.
The abrasive surface can include grit, a plurality of members (e.g., members similar to the
protrusion members or posts described and illustrated herein) and/or the like. In some
embodiments, the pads 780A-780D and/or other abrasive members are selectively removable
from the tip 760. This permits users to advantageously change the abrasive portion of a tip
760 without replacing the entire tip 760. A pad 780A-780D or other abrasive member can be
secured to the tip 760 using- adhesives, snap connections, press-fit connections, hinged
connections, tabs, screws, rivets, other fasteners and/or any other method or device. For

example, if a pad is attached to a tip using an adhesive layer or substance, the pad can be

-30-



WO 2009/097451 PCT/US2009/032465

removed by physically scraping or otherwise separating the pad and adhesives from the
adjacent surfaces of the tip. Accordingly, a new pad or other abrasive member can then be
glued or otherwise attached to the tip. In other embodiments, as illustrated in FIGS. 19A-
20D and discussed in greater detail herein, the tip can be configured to recetve a removable
pad comprising one or more abrasive surfaces.

10157} Tips comprising removable pads 780A-780D or other abrasive members
can help enhance the flexibility of a skin treatment device or system. For instance, such pads
can allow a user to make changes to the skin treatment properties of a tip without having to
replace the entire tip or changing the tip design. For example, a user can selectively change
the roughness and/or abrasiveness of the tip by replacing only the pads 780A-780D along the
distal end 761.

[0158]  With continued reference to FIGS. 10A and 10C, the tip 760 can comprise
a plurality of separate pads 780A-780D or other abrasive members. Alternatively, the tip 760
can include more or fewer (e.g., one, two, three, four, five, more than five, etc.) pads 780A-
780D, as desired or required by a particular application or use. The pads 780A-780D or other
members can be sized, shaped, oriented and/or otherwise configured to cover all, most or
some of the distal end 761 of the tip 760.

[0159] As with other tip arrangements discussed and/or illustrated herein, the tip
760 depicted in FIGS. 10A-10F comprises an opening 770 along its distal end 761 that is in
fluid communication with a delivery stem 764 or other conduit. Thus, serums, water, other
fluids and/or any other materials can be delivered to the distal end 761 of the tip 760 through
one or more such openings 770. In addition, the tip 760 can include one or more outlet
openings 772A, 772B through which exfoliated skin, spent serums, other fluids and/or any
other waste materials can be removed from the distal end 761. As illustrated in the cross-
sectional view of FIG. 10F, such waste materials can be conveyed to one or more collection
areas 752 within an interior portion of the tip 760 through corresponding waste channels
773A, 773B or other conduits. Alternatively, waste fluids and other materials can be directed
to a collection area 752 without a dedicated waste channel of conduit 773A, 773B (see FIGS.
8 A-8F and 9A-9F).
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[0160] With continued reference to FIG. 10F, the tip 760 can include an outer lip
767 or other peripheral member that is configured to create an enclosed space 790 when the
tip 760 is generally positioned against skin. As discussed, the application of an adequate
vacuum or other suction force to such an enclosed space 790 can help remove spent fluids,
exfoliated skin and other waste materials from the distal end 761 of the tip, while
simﬁltaneously drawing serums and/or other treatment fluids or materials toward the tip (e.g.,
from a cartridge via a delivery stem 764).

[0161] As discussed, any of the tip embodiments disclosed herein, including but
not limited to those itlustrated in FIGS. 1-21B, can be configured so that the flow direction of
serums, other fluids and/or other materials passing through the various conduits, channels,
passages or other hydraulic components of such tips can be selectively reversed, as desired or
required. For example, a tip, along with the handpiece assembly to which it is attached, can
be configured so that fluids and/or other materials pass through one or more centrally-located
passages, conduits or other portions thereof. Alternatively, the tip and handpiece assembly
can be configured so that fluids and/or other materials pass through one or more non-centrally
located (e.g., peripheral, offset, etc.) passages, conduits or other portions thereof.

[0162] Further, the connection and/or other hydraulic details of the tip and
adjacent portions of the handpiece assembly can vary, as desired or required. For example, as
discussed with reference to the embodiment of FIGS. 5A-5C, the adjustable distal portion of
the handpiece assembly can include a nozzle or other protruding member that is configured to
be secured within a recess or other corresponding portion of the tip to mechanically connect
and place the two members in fluid communication with one another. However, in other
arrangements, such as, for example, those illustrated in FIGS. 3A-4B, a nozzle or other
protruding portion of the tip is adapted to be secured within a corresponding area of the
adjustable distal portion of the handpiece assembly. Thus, the size, shape, general design,
other connection and/or hydraulic details and/or other characteristics of any of the
embodiments of a tip, handpiece assembly and/or other components of a skin treatment
system disclosed herein, or variations thercof, can be modified, as desired or required.

[0163] Although only certain embodiments of tips are illustrated and discussed

herein, any other tip configurations or designs can be used on a handpiece assembly to
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perform a skin treatment procedure. As discussed, in some embodiments, the tips are
removable, allowing a user to selectively interchange tips either during a procedure or
between procedures, as desired or required by a particular application. In other arrangements,
tips are more permanently or semi-permanently attached to the handpiece assembly.
Additional embodiments of tips are disclosed in U.S. Patent Application No. 11/392,343,
filed on March 29, 2006 and published on July 5, 2007 as U.S. Publication No.
2007/0156124, and U.S. Patent Application No. 09/699,220, filed on October 27, 2000 and
issued on October 7, 2003 as U.S. Patent No. 6,629,983, the entireties of both of which are
hereby incorporated by reference herein.

[0164] In any of the embodiments disclosed herein, or variations ﬂlereoﬁ the tip,
the handpiece assembly and/or any other \component or device can include rigid and/or semi-
rigid materials. For example, a tip can comprise plastic, another polymeric material, rubber,
metal and/or the like. Accordingly, the tips and/or other portions of the handpiece assembly
can be manufactured using any suitable method, such as, for example, injection or
compression molding, thermoforming, other molding methods, casting and/or the like. The
tips can be disposable so that they are used once or only for a limited number of times.
Alternatively, if properly treated, the tips can be reused. Therefore, in such embodiments, the
tips are preferably configured to withstand the required cleaning, sterilizing, disinfecting
and/or other treatment procedures to which they may be exposed.

[0165] Any of the tips disclosed herein can be used in wet and/or dry systems. In
general, wet systems include skin treatment devices, assemblies or systems in which serums,
water, other fluids and/or other materials are conveyed, either continuously or intermittently,
to the tip during a procedure. As discussed in greater detail herein, such fluids and/or other
materials can be delivered through the handpiece assembly, tip and/or other components of
the skin treatment system in their final, usable form. In other arrangements, such materials
and/or substances are positioned on the tip and/or other portions the system (e.g., as solids,
gels, concentrated solutions, etc.) and are adapted to be dissolved, diluted, mixed or
otherwise combined with water (e.g., distilled, tap water, sterile, filtered, etc.), saline, other

dilutants or dissolvents and/or other fluids to prepare them for use. On the other hand, dry
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systems can include skin treatment devices, assemblies and systems in which fluids and/or
other materials are generally not conveyed to the tip during the procedure.

[0166] As discussed, one or more fluids and/or other substances can be delivered
to the tip of a handpiece assembly during a skin treatment procedure. In some embodiments,
such fluids and/or other materials are stored within a cartridge (e.g., vial, ampoule, other
container, etc.) that is secured to or within the handpiece assembly. Alternatively, these
fluids and/or other materials can be stored in a canister or other container that is separate
from the handpiece assembly. In such arrangements, as discussed herein with reference to
FIGS. 6B and 7, the handpiece assembly can be placed in fluid communication with one or
more containers using conduits or other fluid lines.

[0167] In some embodiments, human growth factors, cytokines, soluble collagen,
antioxidants, matrix proteins, serums, water (e.g., distilled, tap water, filtered, etc.), saline,
other dilutants or dissolvents, vitamins, chemical exfoliation agents, lotions, soothing agents,
brightening or lightening agents, peptides, peeling agents, acids, anesthetics, medicants, other
non-active or active compounds, other fluids or materials, combination or mixtures thereof
and/or any other substance are selectively delivered to the skin during a treatment procedure.
Such materials can be delivered individually or as part of a mixture. Such materials or
combination of materials can be provided in a cartridge or other container, which, as
discussed, can be placed in fluid communication with a handpiece assembly. These treatment
fluids and other materials, either alone or in combination, can help reduce the appearance of
wrinkles, fine lines, age spots, scarring and/or other skin conditions. In addition, such fluids
and/or other materials can help to reduce skin roughness, thereby facilitating rejuvenation of
the skin and/or improving skin texture. Further, such fluids or other treatment matenals can
provide one or more other therapeutic, comfort, anesthetic, aesthetic or other benefits to a
user or his or her skin.

[0168] In any of the embodiments described and/or illustrated herein, or
variations thereof, treatment fluids and/or other materials can be delivered to the tip of a
handpiece assembly using one or more devices or methods. For example, in some
embodiments, such substances are selectively delivered through a cartridge, supply canister,

fluid bottle, combinations thereof and/or the like. Such serums, compositions, other fluids

43



WO 2009/097451 PCT/US2009/032465

and/or other materials or substances can be pre-mixed so that they are delivered to the tip and
the skin unmodified or substantially unmodified.

[0169] As discussed in greater detail herein, in some embodiments, human growth
factors, cytokines, soluble collagen, antioxidants, matrix proteins, serums, water (e.g.,
distilled, tap water, filtered, etc.), saline, other dilutants or dissolvents, vitamins, chemical
exfoliation agents, lotions, soothing agents, brightening or lightening agents, peptides,
peeling agents, acids, anesthetics, medicants, other non-active or active compounds, other
fluids or materials, combination or mixtures thereof and/or any other substance are provided
to users as a pack or in other forms. For example, such materials and other substances can be
provided as a solid (e.g., tablet, capsule, etc.), dry granular materials, viscous gels,
concentrated fluids or other solutions and/or the like. Such packs or other solids, semi-solid,
gelatinous and/or other substances can be configured to be combined or mixed with water,
saline and/or some other fluid by a user to achieve a desired end product or concentration.

[6170}) In other embodiments, one or more treatment materials can be
impregnated, embedded, deposited or otherwise positioned within and/or on the tips and any
other portion of a handpiece assembly. Thus, such materials (e.g., powders, tablets, capsules,
other solids, granular materials, gels, etc.) can advantageously dissolve, melt, break down or
otherwise transform when they are contacted by water, saline, other dilutants, dissolvents
and/or. other liquids or fluids delivered to the tip (e.g., through the handpiece assembly, by an
external fluid source, etc.) In other arrangements, the treatment materials are contained
within a capsule, tablet or other enclosure. Such enclosures can be configured to dissolve -
when placed in water or some other fluid. Therefore, a user may be required to place a
capsule, the contents of a pack or some other materials into a cartridge, canister or other
container and add or otherwise supply water, saline, other fluids and/or other dissolvent
before use.

[0171} FIG. 11 illustrates a partial cross-sectional view of a tip 1160 configured to
be secured to the distal end of a handpiece assembly. As shown, the tip 1160 can include one
or more fluid inlet openings 1172 through which water, saline, other dilutants or dissolvents,
other fluids and/or other materials can be selectively delivered to the tip, in accordance with

the various embodiments disclosed herein. Further, the tip 1160 can include one or more
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outlet openings (not shown) through which exfoliated skin, spent serums or other fluids,
debris and/or other waste materials can be removed away from the skin surface being treated.
[0172] With continued reference to FIG. 11, the tip 1160 can additionally
comprise a plurality of protruding members 1174, 1176 positioned along its distal end and
within the interior of the tip’s outer lip member 1167. As discussed, such protruding
members 1174, 1176 can be posts or other cylindrically-shaped objects. In some
embodiments, the protruding members 1174, 1176 comprise relatively sharp edges that are
configured to remove skin when the tip is moved relative to a skin surface. The protruding
members 1174, 1176 can have relatively sharp planing blades. The plurality of protruding
members 1174, 1176 can ablate or roughen areas of the skin being treated.
[0173] According to some embodiments, some or all of the posts 1174, 1776 or
other protruding members comprise one or more materials or other substances D. For
example, the posts can be at least partially filled with dried or granular materials, tablets,
capsules, powders, gels, concentrated liquids and/or other substances that are configured to
dissolve, melt, soften, dilute, disperse, mix or otherwise be removed from an interior of the
protruding members 1174, 1176. Such materials or other substances, which can be provided
.in one or more different forms or phases (e.g., liquid, solid, gel, etc.), can include, without
limitation, human growth factors, cytokines, collagen, antioxidants, matrix proteins, serums,
vitamins, chemical exfoliation agents, lotions, soothing agents, brightening or lightening
agents (e.g., kojic acid), peptides, peeling agents, acids, anesthetics, medicants, other non-
active or active compounds, other fluids or materials, combination or mixtures thereof and/or
the like.
| [0174] With continued reference to FIG. 11, as water (e.g., distilled, tap water,
filtered, etc.), saline, other dilutants or dissolvents, other fluids and/or the like are selectively
delivered through the handpiece assembly and through one or more openings 1172 of the tip
1160, the various materials and/or other substances D situated within the posts 1174, 1176
can be dissolved, diluted and/or otherwise mixed to form a desired solution or mixture.
Thus, a tip 1160 can be customized for a particular skin treatment procedure by including one
or more desired or required substances within the protruding members and/or other cavities

of the tip 1160. Accordingly, the various solutions conveyed, dissolved and/or otherwise
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generated at or near the tip 1160 can used to achieve a desired result, such as, for example,
providing vitamins, growth factors, soothing agents or lotions, healing agents and/or other
substances to treated skin, moisturizing the skin, enhancing the comfort of the person being
treated and/or the like. Further, such materials impregnated or otherwise disposed on the tip
can be customized to target a particular treatment procedure or phase, skin type, skin ailment
or condition and/or the like.

[0175] Providing the desired materials and/or other substances on the tip can help
simplify a microdermabrasion or other skin treatment procedure. For instance, in such
embodiments, the user may only need to provide water, saline and/or some other basic fluid
to perform the procedure. Thus, the need to deliver separate serums, other fluids and/or
materials through the handpiece assembly (e.g., using a manifold system, a cartridge, etc.)
can be advantageously eliminated or simplified. As a result, the likelihood of a user making
mistakes can be reduced or ¢liminated. In addition, by delivering only water, saline and/or
other relatively clean fluids through the various delivery conduits, passages, ports, openings
and other hydraulic components of the tip, handpiece assembly and other components of a
skin treatment system, the need to periodicaily clean the various devices and other equipment
can be advantageously reduced or eliminated. Thus, the effective life of the skin treatment
system can be extended. Relatedly, the likelihood of potentially dangerous or undesirable
cross-contamination between the various serums, agents, other fluids and/or other maferia]s
can also be reduced or eliminated.

[0176] FIG. 12A illustrates one embodiment of a tip 1260 comprising a plurality
of recesses 1280 or other openings located along its distal surface. As shown, such recesses
1280 or other openings can be positioned along an outer periphery of the tip’s distal surface.
However, in alternative embodiments, one or more recesses 1280 are located between the
posts 1274, 1276, 1278 and/or at any other location, either in lieu of or in addition to the
recesses 1280 being positioned along an outer periphery of the tip. Such recesses or other
openings can be configured to include one or more solids, gels, concentrated solution,
dissolvable materials and/or other substances D therein.

10177] With reference to the cross-sectional view of FIG. 12B, the recesses can

include a semi-circular, curvate or other rounded shape. In certain embodiments, the recesses
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1280 are at least partially filled with dried or granular materials D, tablets, capsules, powders,
gels, concentrated liquids and/or other substances that are configured to at least partially
dissolve, melt, soften, dilute, disperse, mix or otherwise be removed from an interior of the
recesses or other openings. As discussed herein with reference to other embodiments, such
materials or other substances, which can be provided in one or more different forms or phases
(e.g., liquid, solid, gel, etc.), can include, without limitation, human growth factors,
cytokines, collagen, antioxidants, matrix proteins, serums, vitamins, chemical exfoliation
agents, lotions, soothing agents, brightening or lightening agents, peptides, peeling agents,
acids, anesthetics, medicants, other non-active or active compounds, othér fluids or materntals,
combination or mixtures thereof and/or the like.

[0178} The quantity, size, depth, shape, capacity, location, spacing and/or other
details of the recesses or other openings positioned along one or more tip surfaces can vary,
as desired or required. For example, in the tip arrangement of FIG. 12C, the illustrated recess
1280 includes a generally rectangular cross-sectional shape. However, a recess or other
opening can include any other cross-sectional shape, such as, for example, triangular, other
polygonal, irregular and/or the like.

[0179} In alternative embodiments, the desired solids D, other dry or semi-dry
materials, gels, concentrated materials and/or other substances are included within a cartnidge
or other container. As illustrated in FIGS. 13A and 13B, such a cartridge 1290 or other
container can be secured to one or more portions of the tip 1260". In the depicted
arrangement, the cartridge 1290 is situated below the top surface 1261" of the tip 1260" and
aligned with one or more openings 1280" of the top surface 1261". Accordingly, the solids,
gels, fluids and/or other materials or substances stored within an interior of the cartridge 1290
can be configured to exit the cartridge 1290 through one or more openings 1280" of the tip’s
top surface 1261". In some embodiments, the cartridge or other container 1290 includes one
or more slots, perforations, orifices or other openings through which the various materials D
can exit. Alternatively, the cartridge 1290 can include one or more porous surfaces that allow
the internal contents D to freely exit the cartridge 1290. Thus, the cartridge 1290 can include

a outer cage, a perforated or other porous surface and/or the like.
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[0180] With continued reference to FIG. 13A, water (e.g., distilled, tap water,
filtered, etc.), saline, other dilutants or dissolvents and/or other fluids that are delivered to the
tip 1260" (e.g., through one or more openings 1272" along the top surface 1261" of the tip
1260") can be configured to enter into an interior 1291 of the cartridge 1290 through one or
more openings 1280". Accordingly, the materials and/or other substances D contained within
the cartridge 1290 can be at least partially dissolved, melted, diluted, reacted and/or otherwise
mixed or combined with the water, saline or other fluids. This can facilitate the controlled
removal of these materials D toward the distal working surface of the tip 1260".

[0181]) As illustrated in FIG. 13B, the cartridge 1290 can have a generally toroidal
or donut-shape. In some embodiments, the cartridge 1290 or other container is configured to
be positioned within an interior portion of the tip 1260". The cartridge 1290 can be secured
to the tip 1260" using a friction fit connection, one or more mechanical features or devices
(e.g., threads, clips, screws, tabs, etc.) and/or any other attachment device or method. In
addition, the shape, size, orientation relative to the tip 1260" and/or any other characteristics
of the cartridge 1290 can be different than iflustrated in FIGS. 13A and 13B. For instance,
the cartridge 1290 or other container can have a generally rectangular, circular or any other
shape. Further, the cartridge 1290 can be configured so that it does not extend around the
entire perimeter of the tip 1260". In other embodiments, a cartridge or other container
comprising solids, gels and/or other materials is positioned along a different portion of the
tip, such as, for example, at or near the center, locations between the center and the periphery
and/or the like.

10182] FIG. 14A schematically illustrates an embodiment of a disc 1390, capsule
or other item comprising one or more solids, other dried or partially dried substances, gels,
concentrated solutions and/or the like. These materials can comprise some, most or the entire
portion of the disc 1390 or other item. Alternatively, the materials can be embedded,
impregnated and/or otherwise situated on or within one or more portions or areas (e.g.,
surface) of the disc 1390 or other item. In other embodiments, such solids, gels and/or other
materials are provided in a cartridge or other container that includes one or more openings
through which the substances may exit (e.g., in their original form, after being at least

partially dissolved, diluted or otherwise mixed with water or another fluid, etc.).
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[0183] With continued reference to FIG. 14A, the disc 1390, capsule or other item
can be sized, shaped and otherwise configured to be positioned between the tip 1360 and the
main body portion 1300 of a handpiece assembly. According to some emboediments, the disc
1390 or other item includes an opening 1394 or other feature that is adapted to engage and
secure to one or more regions of the tip 1360, the main body portion 1300 and/or any other
area of a handpiece assembly. In certain arrangements, the disc 1390 is maintained in a
desired orientation when the tip 1360 is properly connected to the main body portion 1300 of
the handpiece assembly. However, a desired or required position of a disc 1390, capsule or
any other items comprising one or more solids, gels, concentrated solutions or other fluids
and/or other materials can be maintained using any other attachment method or device.

[0184] FIGS. 14B and 14C illustrate one embodiment of a disc 1390, capsule or
other item comprising one or more human growth factors, cytokines, soluble collagen,
antioxidants, matrix proteins, serums, vitamins, chemical exfoliation agents, lotions, soothing
agents, brightening or lightening agents, peptides, peeling agents, acids, anesthetics,
medicants, other non-active or active compounds, other fluids or materials, combination or
mixtures thereof and/or other substances. For example, as discussed, such materials can be
- provided on or within the disc 1390 (e.g., along an exterior surface, within an interior portion,
etc.). _

[0185] According to some embodiments, the disc 1390 includes a center opening
1394 to permit the disc 1390 to be positioned over a stem 1364 extending within an interior
of the tip 1360. In the illustrated arrangement, the stem 1364 comprises an outlet conduit or
channel that is configured to remove exfoliated skin, spent treatment materialé and other
debris away from the distal end of the tip 1360. However, as discussed herein with reference
to the tip of FIGS. 15A and 15B, the stem 1364 can include one or more conduits or channels
that are configured to deliver water, saline, other dissolvents, dissolvents, dissolving agents
and/or other fluids toward the skin surface being treated.

[0186] With continued reference to FIGS. 14B and 14C, the disc 1390, capsule,
cartridge or container or other item comprising the desired materials can be configured to be
removably fixed to the stem 1364 of the tip 1360 using a press-fit or other friction

connection. For example, in some embodiments, the disc 1390 can be positioned far enough
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into an interior of the tip 1360 so that the exterior surface of the tip’s stem 1364 frictionally
engages the inner surface of the disc’s opening 1394. However, as discussed, one or more
other attachment methods or devices can be used in addition to or in lieu of such a friction or
press fit connection in order to secure the disc 1390 to the tip 1360.

[6187}] Once the disc 1390, capsule or other member has been properly secured to
fhe tip 1360, as depicted in FIG. 14C, the tip 1360 can be attached to the distal end of the
handpiece assembly (c.g., adjustable distal portion). Thus, water (e.g., distilled, tap water,
filtered, etc.), saline, other dilutants or dissolvents or other fluids being delivered to the tip
1360 can be configured to contact the various substances (e.g., tablets, capsules, other solids,
granulated materials, gels, concentrated solutions or other materials, etc.) situated on or
within the disc 1390. Such materials and other substances can be advantageously dissolved,
dituted, melted, softened and/or otherwise conditioned so that they are delivered to the distal
end of the tip 1360 through one or more conduits 1368 of the tip 1360. As a result, human
growth factors, cytokines, soluble collagen, antioxidants, matrix proteins, serums, water (e.g.,
distilled, tap water, filtered, etc.), saline, other dilutants or dissolvents, vitamins, chemical
exfoliation agents, lotions, soothing agents, brightening or lightening agents, peptides,
peeling agents, acids, anesthetics, medicants, other non-active or active compounds, other
fluids or materials, combination or mixtures thereof and/or any other substance can be
advantageously delivered to the skin being treated, as desired or required.

[0188] According to some embodiments, water, saline or other fluids are
configured to flow past the exterior surfaces of the disc 1390, capsule or other item. Thus,
solids, gels, fluids and/or other materials impregnated on such surfaces, positioned within
recesses or other openings in fluid communication with such surfaces and/or the like can be
transferred to the skin surface being treated. In alternative embodiments, the solids, gels,
fluids and/or other materials are positioned within an interior cavity of the disc 1390 or other
item. For example, the disc 1390 or capsule can comprise a cage or other porous structure
that is configured to house one or more dissolvable or dilutable solids or gels. Therefore,
water, saline and/or other fluids can be adapted to travel through one or more openings of the
disc 1390 or other member in order to contact the various materials contained therein.

Accordingly, the disc 1390 can be configured to lose mass over time as water or other fluids
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dissolve, dilute or otherwise combine with the materials positioned on or within the disc
1390. In altemative embodiments, the disc 1390 (e.g., cage, container having one or more
openings, etc.} or other item secured within the tip 1360 is adapted to maintain its shape over
time if such a disc is used to merely contain the solids, gels, fluids and/or other materials that
will be selectively transported toward the distal end of the tip 1360.

[0189] Such discs 1390, capsules, containers or other items can be used in
conjunction with any of the tip designs illustrated or discussed herein, or variations thereof.
Further, the size, shape, general configuration, location relative to the tip or other adjacent
portions of the handpiece assembly and/or any other characteristics of the disc 1390 can vary,
as desired or required. For instance, the disc 1390 can inc]ﬁde a non-circular shape (e.g.,
rectangular, triangular, other polygonal, elliptical, etc.). Further, the disc 1390 can inclﬁde a
curved or fluted surface. In other arrangements, a disc 1390 does not extend completely
around a stem 1464 or other central portion of the tip interior. Thus, the disc 1390 can be
asymmetrically positioned relative to the stem 1464 or tip centerline. In another
embodiment, the disc 1390 is positioned on only one side of the stem 1464.

[0190] Another embodiment of a disc 1490 that is configured to be secured to a
tip 1460 of a handpiece assembly is illustrated in FIGS. 15A and 15B. As shown, the flow
through the stem 1464 and the various conduits 1468 of the tip 1460 is generally reversed
from the configuration of FIGS. 14A-14C. However, similar to the arrangement of FIGS.
14A-14C, the depicted disc 1490, capsule or other item is configured to secure fo an exterior
portion of the stem 1464.

[0191] With continued reference to FIGS. 15A and 15B, the solids, gels,
concentrated fluids and/or other materials contained within an interior of the disc 1490 can be
configured to come into contact with water, saline, other dilutants or dissolvents and/or other
fluids being conveyed through the internal passage of the stem 1464. Accordingly, such
materials can be dissolved, diluted, softened, mixed and/or otherwise combined with such
fluids before being carried to the distal end of the tip 1460.

[0192] The final products being delivered to the skin can include, without
limitation, human growth factors, cytokines, soluble collagen, antioxidants, matrix proteins,

serums, water (e.g., distilled, tap water, filtered, etc.), saline, other dilutants or dissolvents,
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vitamins, chemical exfoliation agents, lotions, soothing agents, brightening or lightening
agents, peptides, peeling agents, acids, anesthetics, medicants, other non-active or active
compounds, other fluids or materials, combination or mixtures thereof and/or any other
substance. Alternatively, such solids, gels and/or other materials can be impregnated or
otherwise positioned along one or more exterior surfaces of the disc 1490 (e.g., along the
inner diameter of the openming 1494). As discussed with reference to other 'emquiments
disclosed herein, the disc 1490 can be partially or completely formed from such dissolvable
or removable materials, so that it loses mass over time (e.g., as water or other liquids come in
contact with it). In other embodiments, the disc 1490 comprises a porous container (e.g.,
cage) that is configured to house one or more solids, gels and/or other materials therein. In
such arrangements, the disc 1490 can be removed, refilled, replaced and/or reused, as desired
or required.

[0193] In FIGS. 15A and 15B, the stem 1464 of the tip comprises one or more
side openings 1465 through which the materials and other substances contained on and/or
within the disc 1490 may exit. Further, such openings 1465 can permit water, saline and/or
other fluids being conveyed through the stem to enter an interior of the disc 1490 in order to
advantageously dissolve, dilute and/or otherwise mix with the various materials contained
therein. In some embodiments, the disc 1490 includes one or more openings that generally
correspond to and align with the side openings 1465 of the stem 1460. Alternatively, the disc
1490, capsule or other item can comprise a cage or other porous structure fo permit the
various solids, gels, concentrated fluids and/or other matenals contained therein to pass
toward the opening 1465 of the stem 1464. Such materials and substances can be dissolved,
diluted or otherwise mixed with water, saline and/or other fluids either within an interior
cavity of the disc 1490, along an exterior portion of the disc, within the passage of the stem
1464 and/or at any other location or portion of the tip 1460.

0194} With reference to the schematic of FIG. 16A, a disc 1590, capsule or other
item can be secured to a distal end of the main body portion 1500 of the handpiece assembly.
For example, as illustrated in FIG. 16B, a central opening 1566 of the disc 1590 can be
positioned over a nozzle 1566 or other protruding member of the handpiece assembly. As

discussed with reference to other embodiments herein, including the discs of FIGS. 14A-14C,
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15A and 15B, exterior and/or interior portions of the disc 1590 can include one or more
solids, granulated materials, semi-solids, gels, concentrated fluids and/or other substances
that are configured to be contacted by water, saline, other dilutants or dissolvents and/or other
~ fluids. The resulting materials that are selectively delivered to the distal end of the tip 1560
(e.g., through one or more delivery passages or conduits 1568) can include, without
limitation, growth factors, cytokines, soluble collagen, antioxidants, matrix proteins, serums,
brightening or lightening agents, peptides, acid, water (e.g., distilled, tap water, filtered, etc.),
saline, other dilutants or dissolvents, vitamins, chemical exfoliation agents, lotions, soothing
agents, anesthetics, medicants, other non-active or active compounds, other fluids or
materials, combination or mixtures thereof and/or any other substance.

[0195] FIG. 17 schematically illustrates one embodiment of a handpiece assembly
1700 which is in fluid communication with a vacuum V or other suction force via a vacuum
line 1704. In addition, the depicted assembly is in fluid communication with one or more
containers 1710, 1720 via a delivery line 1702. As discussed herein, the delivery line 1702
can be placed in fluid communication with one or more different treatment materials, such as,
for example, growth factors, cytokines, soluble collagen, antioxidants, matrix proteins,
serums, water, saline, other dilutants or dissolvents, vitamins, chemical exfoliation agents,
lotions, soothing agents, brightening or lightening agents, peptides, peeling agents; acids,
anesthetics, medicants, other non-active or active compounds, other fluids or materials,
combination or mixtures thercof and/or any other substance. Such materials can be
selectively transferred from their respective containers, through the delivery line and to the
handpiece assembly 1700 in their usable, ready-to-use form (e.g., with the concentration and
~other manner in which they will be delivered to the skin surface being treated).

[0196] Alternatively, water (e.g., tap, filtered, steﬁ]e, distilled, etc.), saline, other
dilutants or dissolvents and/or other fluids can be stored within one or more of the containers
1710, 1720 located upstream of the handpiece assembly 1700. As discussed, such liquids
and other fluids can be selectively delivered to the handpiece assembly 1700 in order to
dissolve, dilute and/or mix with solids, gels, concentrated fluids, other materials and/or the

like that are impregnated, deposited, stored or otherwise situated on or near the tip 1760.
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[0197] In other embodiments, one or more of the upstream containers (e.g.,
container 1710 in FIG. 17) can be configured to store a cleaning solution. Accordingly, such
solutions or other cleaning agents can be selectively conveyed through the delivery conduits
1702 and other interior portions of the handpiece assembly 1700, the tip 1760 and/or any
other component or portion of a skin treatment system as part of a cleaning protocol. For
example, the cleaning solutions and other agents can be used between skin treatment
procedures, during a skin treatment procedure, in accordance with some predetermined
cleaning schedule (e.g., once a day, once every two or three days, once a week, etc.), in
accordance with some other desired or required protocol {(e.g., to satisfy regulatory
requirements, quality control standards, etc.) and/or the like. In som;a embodiments, the
cleaning agents include biocides, antimicrobial solutions, disinfectants, other sterilizing
agents and/or the like. Such a configuration that includes a handpiece assembly in fluid
communication with one or more cleaning solutions or agents can be incorporated into any of
the embodiments disclosed herein, or variations thereof.

[0198] The schematic of FIG. 18A illustrates one embodiment of a skin treatment
system that includes a handpiece assembly 1800A, a suction line 1804A in fluid
communication with a vacuum or other suction source and a delivery line 1802A in fluid
communication with one or more fluids, materials or other substances. As shown, the
delivery line 1802A can include a cartridge holder 1830A or other device configured to
accept a container 1840A. In some arrangements, the cartridge holder 1830A is sized, shaped
and otherwise adapted to securely receive a standard or non-standard vial, ampoule and/or
any other container 1840A. In certain configurations, such containers comprise one or more
treatment fluids or other materials that can be se]ecti\;ely transferred to the tip 1860A during
a procedure. As discussed, these substances can include, without limitation, growth factors,
cytokines, soluble collagen, antioxidants, matrix proteins, brightening or lightening agents,
peptides, peeling agents, acids, serums, water, saline, other dilutants or dissolvents, vitamins,
chemical exfoliation agents, lotions, soothing agents, anesthetics, medicants, other non-active
or active compounds, other fluids or materials, combination or mixtures thereof and/or the

like.
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[0199] According to certain embodiments, the fluids and/or other matenals
included in the cartridge 1840A are in their final, ready-to-use state. Thus, the contents of a
cartridge 1840A can be directly delivered to the tip 1860A (e.g., as a result of a suction force
imparted on the delivery line 1802A) without being diluted, dissolved or mixed with any
other fluid or substance. Alternatively, a cartridge 1840A can comprise solids, granulated
materials, gels, concentrated solutions and/or the like that are adapted to be combined with
one or more fluids, other dissolvents or dilutants and/or other fluids (e.g., water, saline, etc.).
For instance, such fluids can be conveyed from the upstream delivery line and combined with
the internal contents of a cartridge 1840A or other container when such a cartridge 1840 is
properly positioned within a holder 1830A.

{0200] The embodiment illustrated in FIG. 18A can provide a convenient way of
selectively loading and unloading treatment fluids and/or other materials prior to, during or
following a procedure. In some embodiments, fluids and/or other materials (e.g., water, other
treatment fluids or substances, etc.) are configured to be conveyed through the cartridge
holder 1830A from an upstream source even if a cartridge 1840A or other container is not
positioned within the cartridge holder 1830A.

[0201] FIG. 18B illustrates a variation of the embodiment depicted in FIG. 18A.
As shown, a standard or non-standard cartridge 1840B or other container can be configured
to be selectively positioned within a corresponding slot or other receiving area 1830 of the
handpiece assembly 1800B. As discussed with reference to FIG. 18A, the cartridge 1840A
can comprise one or more treatment agents, fluids, materials and/or other substances. Such
substances can be provided in their final, ready-to-use state. Alternatively, such materials can
be provided as solids, granulated materials, gels, concentrated solutions and/or other forms
that require contact and/or mixing with water, saline or the like before they are ready for use
(c.g., prior to being delivered to the tip 1860 of the handpiece assembly, prior to contacting
the skin, etc.). The embodiments illustrated in FIGS. 18A and 18B can be incorporated into
any of the embodiments of a skin treatment system disclosed herein, or variations thereof.

[0202] FIG. 19A illustrates another embodiment of a handpiece assembly 1900
adapted for use in a microdermabrasion or other skin treatment system. As shown, the

handpiece assembly 1900 can include a main body portion 1910 and a tip 1960 configured to
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removably attach to the distal end of the main body portion 1910. The main body portion
1910 can include one or more conduits passing therethrough. In the depicted arrangement,
the main body portion 1910 includes a single removal conduit 1950 which is positioned at or
near the longitudinal centerline of the handpiece assembly and which daylights at an opening
1952 at the distal end of the main body portion 1910. The removal conduit 1950 can be
placed in fluid communication with a vacuum or other suction source using a waste conduit
1954 'to selectively transfer exfoliated skin, spent treatment fluids, debris and other waste
materials away from the tip 1960.

[0203] With continued reference to FIG. 19A, the distal end of the tip 1960 can
include one or more openings 1980 defined within a peripheral lip 1967. According to
certain arrangements, the handpiece assembly 1900 is sized, shaped and otherwise configured
to receive a removable pad 1990A, 1990B or other member within an interior of the tip 1960.
Thus, as illustrated in FIGS. 19A and 19B, such a pad 1990A, 1990B or other member can be
generally positioned between the tip 1960 and the main body portion 1910 when the tip 1960
is properly secured to the handpiece assembly 1900. The pads can have a diameter (or other
cross-sectional dimension) that is greater than the opening 1980 along the distal end of the tip
1960. Accordingly, the pad 1990A, 1990B or other member can be securely retained below
the opening 1980 and within the tip 1960 duning use.

[0204] As illustrated in the cross-sectional view of FIG. 19B, an upper surface of
the pad 1990 can be configured to contact a skin surface S through the tip opening 1980
during use. Thus, in some embodiments, the upper surface of a pad is configured to exfoliate
skin when it is translated or otherwise moved relative to a skin surface. The pad 1990 can
comprise foam and/or any other materials. In one arrangement, the pad 1990 comprises one
or more polymeric materials. However, the pads or other device can include one or more
other natural or synthetic materials, either in lieu of or in addition to plastics and other
polymers, as required to achieve a desired texture, coarseness, roughness and/or other
exfoliation characteristics. .

[0205] In some embodiments, as illustrated in FIG. 19A, the upper and/or lower
surfaces 1992B of the pad 1990B include a texture that is coarser than other portions of the

pad 1990B. For example, the pad 1990B can include grit, a sandpaper-like finish, an uneven
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finish, harder or more rigid materials and/or the like along its upper and/or lower surfaces
1992B. Such a configuration can further enhance the skin exfoliating properties of the pad.
In arrangements where it includes both upper and lower textured surfaces 1992B, the pad
19908 can be flipped to selectively place the desired surface 1992B along the distal end of
the tip 1960. For example, after the first surface 1992B has been used for a particular time
period or after the effectiveness of the first surface 1992B has generally diminished or
deteriorated, a user can remove the tip 1960 and turn the pad 1990B around to expose the
second surface 1992B to the skin surface S being treated. This can effectively extend the
useful life of a pad. In other embodiments, however, a pad 1990A can include one or no
textured surfaces. For instance, a pad 1990A without any roughened surfaces can be used as
a final, polishing skin surfacing step. According to certain embodiments, a user can be
provided with an assortment of pads 1990 each of which having varying skin surfacing
characteristics. Thus, a user can customize his or her treatment procedure, as desired or
required.

j0206} According to some embodiments, as shown in FIG. 19A, the pads are
cylindrical is shape with generally flat upper and lower surfaces. However, the shape, size
and/or other characteristics of the pads 1990 can vary. The pad 1990 can serve an additional
function by being configured to filter some or all of the debris and other waste item being
transferred from the distal end of the tip 1960 to the waste opening 1952 and removal conduit
1950 of the main body portion 1910. For example, the pad 1990 can comprise foam or
another porous structure that effectively functions as a filter to help trap exfoliated skin and
other waste materials. Thus, by preventing or reducing the amount of debris passing to the
removal conduit 1950, the pad 1990 can advantageously extend the life of the handpiece
assembly 1900 and the downstream components of the skin treatment system (e.g., the waste
container, the waste line 1954, downstream filters, the vacuum or other suction source, efc.).

[0207} In some embodiments, a procedure may be enhanced by providing one or

more treatment fluids, serums and/or other materials to the skin surface being treated. For

" example, as discussed in greater detail herein, it may desirable to selectively provide human

growth factors, cytokines, soluble collagen, antioxidants, matrix proteins, serums, water (¢.g.,

distilled, tap water, filtered, etc.), saline, other dilutants or dissolvents, vitamins, chemical
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exfoliation agents, lotions, soothing agents, anesthetics, medicants, other non-active or active
compounds, other fluids or materials, combination or mixtures thereof and/or any other
substance to the tip 1960 of the handpiece assembly 1900. As discussed, such fluids and/or
other materials can be delivered to the tip 1960 using one or more delivery conduits, passages
and other hydraulic components of the handpiece assembly 1900.

[0208} However, in embodiments which do not include such passages, such as the
one illustrated in FIGS. 19A and 19B, the desired fluids and/or other materials can be
included within the pad 1990 or other device situated between the tip 1960 and the main body
portion 1910 of the assembly 1900-. Therefore, solids, gels, fluids and/or other materials
included within the pads 1990 can be advantageously excreted or discharged onto the skin
surface S during a treatment procedure. Such materials can be positioned within the pad
body (e.g., foam or other absorbent structure), on the surface of the pad and/or at any location
or region of the pad, as desired or required.

10209] In order to adequately maintain the desired treatment fluids and/or other
materials within the pads 1990, the pads 1990 can be included in an enclosed pouch or other
sealed container. This will help ensure that the desired materials remain within and/or on the
pad 1990 until such pads 1990 are inserted into a handpicce assembly 1900. In other
embodiments, the pads include one or more solids, granular materials, gels, concentrated
fluids and/or other substances that are configured to be contacted with water, saline, other
dilutants or dissolvents and/or other fluids in order to convert them into a usable treatment
material or mixture. Thus, an external fluid source can be used with the handpiece assembly
1900 of FIG. 19A. Alternatively, as discussed herein with reference to the embodiment of
FIGS. 20A-20D and FIGS. 21A-21B, a handpiece assembly can comprise one or more fluid
delivery conduits of its own. Additional information regarding tips configured to receive a
pad or other device is provided in U.S. Patent Application No. 09/699,220, filed on October
27, 2000 and issued on October 7, 2003 as U.S. Patent No. 6,629,983, the entireties of which
is hereby incorporated by reference herein.

10210] The handpiece assembly 2000 illustrated in FIGS. 20A-20D is similar to
the embodiment of FIG. 19A and 19B. However, the depicted embodiment additionally

comprises a fluid delivery conduit 2040 that is configured to deliver one or more fluids,
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treatment materials and/or the like toward the skin surface being treated. As discussed in
greater detail herein with reference to other arrangements, human growth factors, cytokines,
soluble collagen, antioxidants, matrix ‘proteins, serums, water (e.g., distilled, tap water,
filtered, etc.), saline, other dilutants or dissolvents, vitamins, chemical exfoliation agents,
lotions, soothing agents, brightening or lightening agents, peptides, peeling agents, acids,
anesthetics, medicants, other non-active or active compounds, other fluids or materials,
combination or mixtures thereof and/or any other substance can be delivered through the
delivery conduit 2040. In other embodiments, the delivery conduit 2040 is adapted to convey
water, saline, other dilutants or dissolvents and/or other fluids to the tip 2060 where they can
be selectively mixed, combined or contacted with solids, semi-solids, gels, granulated
materials, concentrated fluids or materials and/or the like in order to produce the desired
treatment matecrials. As discussed with reference to other embodiments herein, such solids
and/or other materials can be embedded, impregnated and/or otherwise disposed on, within or
along the tip 2060, the pad 2090 (e.g., foam), a cartridge and/or any other component or
portion which is in fluid communication with the handpiece assembly 2000.

[0211] Another embodiment of a handpiece assembly 2100 is illustrated in FIGS.
21A and 21B. The main body portion 2110 of the assembly 2100 can include a delivery
conduit 2140 and a waste conduit 2150. According to some'embodiments, these conduits
2140, 2150 are routed along an interior of the main body portion 2110. However, one or both
of these conduits can be positioned along the outside of the handpiece assembly 2100, as
desired or required. Further, a removable tip 2160 can be configured to be secured along the
distal end of the main body portion 2110.

[0212] With continued reference to FIGS. 21A and 21B, the tip 2160 can include
a delivery zone 2182 or region and a waste zone 2190 or region. As shown, these zones
2182, 2190 can be separated by a septum 2186 or other member or feature. According to
some embodiments, treatment fluids and/or other materials, such as, for example, human
growth factors, cytokines, soluble collagen, antioxidants, matrix proteins, serums, water (¢.g.,
distilled, tap water, filtered, etc.), saline, other dilutants or dissolvents, vitamins, chemical
exfoliation agents, lotions, soothing agents, brightening or lightening agents (e.g., kojic acid),

peptides, peeling agents, acids, anesthetics, medicants, other non-active or active compounds,
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other fluids or materials, combination or mixtures thercof and/or any other substances, are
setectively transferred to the delivery zone 2182 via the delivery conduit 2140. Such fluids
and/or other materials can originate from a cartridge (e.g., located within the handpiece
assembly 2100, positioned upstream of the handpiece assembly 2100, etc.), a bottle or other
container included as a part of a manifold system and/or any other source.

- 10213] Alternatively, the delivery conduit 2140 can be configured to transfer only
water, saline, other dilutants or dissolvents and/or other relatively clean fluids (e.g., fluids
that have no solids or a low concentration of solids). In such configurations, as discussed in
greater detail herein with reference to other arrangements, solids, semi-solids, granular
materials, gels, concentrated solutions and/or other materials configured to be combined with
the water, saline or other fluids being conveyed through the delivery conduits 2140 can be
positioned within or near the delivery zone 2182. Thus, once water, saline and/or other fluids
contact such materials, the desired or required treatment materials can be produced in the
delivery zone 2182 and brought to the skin surface being exfohated.

[0214] With further reference to FIGS. 21A and 21B, exfoliated skin, spent fluids
and other treatment materials, debris and other waste materials can be removed from the tip
2160 to the waste conduit 22150 through the waste zone 2190. According to some
embodiments, one or both of the zones 2182, 2190 include a pad or other member. For
example, the delivery zone 2182 can include a pad or other member to help distribute the
treatment fluids more evenly to the adjacent skin surface. In other arrangements, the pad or
other member positioned within the delivery zone 2182 is saturated with or otherwise
provided with solids, gels and/or other materials that can be selectively released to the skin
once water or other fluids are conveyed to the delivery zone 2182. Likewise, the waste zone
2190 can include a pad or other member to help exfoliate skin and/or serve as a primary filter
for the waste materials being carried away from the tip 2190.

[0215] In any of the embodiments of a handpiece assembly disclosed herein, or
equivalent thereof, one or more of the various treatment materials and/or other substances
being conveyed to the skin surface can be selectively heated. Heating of fluids and/or other
material streams to a desired temperature can help enhance one or more aspects of a skin

treatment procedure. For example, in some arrangements, heated fluids and/or other
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materials are generally better absorbed into a skin surface, as the skin pores may be caused to
open because of the elevated temperature. In other embodiments, heated flmids and other
materials advantageously stimulate improved blood circulation along the skin surface (e.g.,
dermis). Further, heating of water, saline and/or other dilutants or dissolvents can help
improve the manner in which solids, granulated materials, gels, concentrated fluids and/or
other materials impregnated or otherwise positioned on a handpiece assembly dissolve, dilute
and/or otherwise transform into the desired final product.

[0216] According to some embodiments, one or more heating devices or
mechanisms are positioned within or on a handpiece assembly (e.g., the main body portion,
the adjustable distal portion, the tip, etc.). In other configurations, heaters are positioned
upstream of the handpiece assembly, such as, for example, on or within a cartridge or other
container, a cartridge holder, fluid delivery lines and/or the like.

[0217] Fluid and/or other material streams being conveyed through a handpiece
assembly can be heated conductively or convectively, as desired or required. Adequate
heating devices or systems can include resistive heaters, other electrical heaters and/or the
like. In other embodiments, heated air or other fluids can be used to thermally transfer heat
to fluids and/or other materials being delivered through a handpiece assembly. In addition,
such heaters can include one or more sensors, feedback loops, controllers and/or other
components to help maintain the treatment materials being delivered to the skin surface at or
near a desired temperature or within a desired range.

[0218] In some embodiments, one or more serums, other fluids and/or substanceé
can be selectively delivered to or near a treatment surface of a handpiece assembly to help
remedy a particular skin condition. For example, the system can be used to treat acne, dry or
oily skin, fine lines, sun-damaged skin, other skin diseases or disorders and/or like. Further,
the serums, other fluids, other materials and/or mixtures thereof can be customized to target a
particular disorder, ailment, other treatable or chronic condition, skin type and/or the like.

[0219] In another embodiment, serums, medicants, other fhuids, other matenals,
combinations thereof and/or the like are used during a follow-up step or procedure (e.g.,
secondary, tertiary, polishing, etc.) or post-treatment phase. For example, such materials

and/or mixtures can be used to hydrate the skin and/or lighten treat skin damage, either in lieu
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of or in addition to exfoliating skin. In any such embodiments, the serums or other fluids or
materials can comprise human growth factors, cytokines, soluble collagen, matrix proteins,
other proteins, anti-oxidants, hyaluronic acid, medicants and/or the like.

[0220] According to certain configurations, the serums, other fluids, other
materials and/or mixtures thereof are used to target acne, oily skin, dry skin, other skin types
and/or other skin conditions, diseases or ailments. Further, a particular treatment procedure
can utilize one, two or more of such serums, medicants and/or other fluids, matenals or
substances during various treatment phases (e.g., exfoliation, finish or polishing treatment,
post-treatment, etc.).

[0221] One or more kits developed to target a specific type of user, skin
condition, diseasc or ailment, desired result and/or the like can be provided to a user. For
example, such a kit can comprise serums, medicants, other fluids, other materials, mixtures
thereof and/or the like that target teenage acne. As discussed, the serums and/or other
materials contained in such kits can be in one or more different forms, such as, for example,
liquids, gels, other fluids, powders, dissolvable tablets or other packs, solids and/or the like.
In some embodiments, such serums and/or other materials are configured for immediate use
(e.g., by not requiring any dilution, premixing or other preparatory steps by a user).
Alternatively, a particular amount of water, saline or other liquids, other dilution or
dissolving agents and/or the like may need to be added to achieve a usable product. Kits can
include one or more cartridges or other containers that are configured to be placed onto and
removed from a handpiece assembly as discussed herein.

10222] In addition, depending on who the target user is (e.g., teenagers, adults,
etc.) and/or how severe a particular condition is, the concentration or strength of the serums,
medicants, other fluids or materials, mixtures thereof and/or the like can be selectively
varied. For example, for younger users, a kit directed at acne treatment can comprise lower
concentrations of serums and/or other materials. According to another example, kits
comprising higher concentrations or strengths of serums, medicants and/or other substances
can be used to treat oily skin or acne in adults. In other arrangements, a kit targets users
whose skin is generally normal or typical (e.g., the users’ skin is not abnormally dry or oily,

the users do not have excessive amount of acne or scarring, etc.).
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[0223] As discussed, the kits can comprise one, two or more different types of
medicants, other active or non-active agents, serums, other fluids, other materials, mixtures
thereof and/or the like, as desired or required. For example, a kit can comprise a first
combination of serum(s) and/or other material(s) that is intended to be used during a basic
skin exfoliation procedure. Fﬁrther, a kit may include a second treatment combination that is
used in a follow-up treatment to treat oily skin, dry skin, another skin type, a skin disease or
ailment, another skin condition and/or the like. However, a kit may comprise more or fewer
treatment combinations, as desired or required by a particular skin treatment procedure.

10224] The systems, apparatuses, devices and/or other articles disclosed herein
may be formed through any suitable means. The various methods and techniques described
above provide a number of ways to carry out the invention. Of course, it is to be understood
that not necessarily all objectives or advantages described may be achieved in accordance
with any particular embodiment described herein. Thus, for example, those skilled in the art
will recognize that the methods may be performed in a manner that achieves or optimizes one
advantage or group of advantages as taught herein without necessarily achieving other
objectives or advantages as may be taught or suggested herein.

[0225] Furthermore, the skilled artisan will recognize the interchangeability of
various features from different embodiments disclosed herein. Similarly, the various features
and steps discussed above, as well as other known equivalents for each such feature or step,
can be ﬁlixed and matched by one of ordinary skill in this art to perform methods in
accordance with principles described herein. Additionally, the methods which are described
and illustrated herein are not limited to the exact sequence of acts described, nor are they
necessarily limited to the practice of all of the acts set forth. Other sequences of events or
acts, or less than all of the events, or simultaneous occurrence of the events, may be utilized
in practicing the embodiments of the invention. _

[0226] Although the invention has been disclosed in the context of certain
embodiments and examples, it will be understood by those skilled in the art that the invention
extends beyond the specifically disclosed embodiments to other alternative embodiments
and/or uses and obvious modifications and equivalents thereof. Accordingly, it 18 not

intended that the invention be limited, except as by the appended claims.
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WHATIS CLAIMED IS: .

1. A device for treating a skin surface, comprising:

a handpiece assembly having a distal end and a proximal end, the handpiece
assembly comprising at least one delivery conduit and at least one waste conduit;

a recess within the handpiece assembly, said recess being configured to
receive a cartridge comprising an interior cavity;

wherein the interior cavity of the cartridge is placed in fluid communication
with the fluid delivery conduit when the cartridge is secured within the recess; and

a tip configured to be positioned along the distal end of the handpiece
assembly, said tip being configured to contact the skin surface;

wherein the tip comprises a peripheral lip, a first opening in fluid
communication with the fluid delivery conduit and a second opening in fluid
communication with the waste conduit and an abrasive element;

wherein the first opening, the second opening and the abrasive element are
positioned along an interior of the peripheral lip;

wherein the at least one waste conduit is configured to be in fluid
communication with a vacuum to selectively remove debris away from the tip; and

wherein the at least one delivery conduit is placed in fluid communication

with the at least one waste conduit and the vacoum when the peripheral lip contacts a

skin surface.

2. The device of Claim 1, further comprising a valve positioned between the
interior cavity of the cartridge and the fluid delivery conduit, said valve configured to control
a flowrate of a fluid from the interior cavity of the cartridge to the tip.

3. The device of Claim 1 or 2, wherein the handpiece assembly comprises an
adjustable intermediate space positioned generally between the interior cavity of the cartridge
and the fluid delivery conduit.

4. The device of Claim 3, wherein a volume of the adjustable intermediate space
can be selectively modified by moving an actuator on the handpiece assembly.

5. The device of any one of Claims ! to 4, wherein the handpiece assembly

comprises a stem in fluid communication with the fluid delivery conduit, said stem being
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configured to extend into the interior cavity of a cartridge when the cartridge is positioned
with the recess of the handpiece assembly.

6. The device of any one of Claims 1 to 5, wherein the tip is selectively
removable from the handpiece assembly.

7. The device of any one of Claims 1 to 6, wherein the abrasive element
comprises a plurality of protruding members.

8. The device of any one of Claims 1 to 7, wherein the abrasive element
comprises at least one spiral ridge.

0. The device of any one of Claims 1 to 8, wherein the tip comprises an abrasive
surface.

10.  The device of any oné of Claims 1 to 9, further comprising a heating element,
said heating element configured to selectively heat a fluid being conveyed through the at least
one delivery conduit.

11.  The device of any one of Claims 1 to 10, wherein the cartridge comprises an
inlet, said inlet configured to be placed in fluid communication with a delivery source.

12. A skin treatment system comprising:

a handpiece assembly having a distal end and a proximal end, the handpicce
assembly comprising a fluid delivery conduit;

wherein the handpiece assembly comprises a first portion and a second
portion, said first portion being selectively movable relative to the second portion;

a tip positioned on the distal end of the handpiece assembly, said tip
configured to contact the skin;

wherein the tip comprises a first opening in fluid communication with the
fluid delivery conduit and an abrasive element;

an intermediate space generally defined between the first and second portions
of the handpiece assembly, said intermediate space being in fluid communication with
the fluid delivery conduit;

wherein movement of the first portion with respect to the second portion
modifies the volume of the intermediate space and generally controls a flowrate of a

fluid being conveyed through the fluid delivery conduit; and
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an actuator on the handpiece assembly for moving the first portion relative to
the second portion.

13.  The system of Claim 12, wherein movement of the first portion with respect to
the second portion is produced by rotating the second portion relative to the first portion.

14.  The system of Claim 12 or 13, wherein the tip is selectively removable from
the second portion.

15.  The system of any one of Claims 12 to 14, wherein the tip comprises a
plurality of protruding members configured to treat skin.

16.  The system of any one of Claims 12 to 15, wherein the tip comprises an
abrasive surface configured to treat skin.

17.  The system of any one of Claims 12 to 16, wherein the handpiece assembly
further comprises a waste channel in fluid communication with a second opening in the tip.

18.  The system of any one of Claims 12 to 17, wherein the handpiece assembly
includes a recessed area configured to receive a cartridge comprising at least one treatment
fluid or material.

19. The system of Claim 18, wherein the cartridge includes an interior portion at
least partiaily defined by a membrane, the membrane being configured to be pierced by a
hollow spike of the first portion of the handpiece assembly when the cartridge is properly
inserted within the recessed area, wherein the hollow spike is in fluid communication with
the delivery channel.

20. The system of Claim 19, wherein the interior portion of the cartridge
comprises human growth factors, cytokines, soluble collagen, antioxidants, matrix proteins,
brightening agents, lightening agents, peptides or acids.

21.  The system of any one of Claims 12 to 20, wherein the handpiece assembly
comprises a heater configured to selectively heat a fluid being conveyed through the fluid
delivery conduit toward the tip.

22. A method of providing a treatment fluid to a skin surface while treating said
skin surface with a handpiece device, the method comprising:

providing at least one treatment material on or within a handpiece device, said

handpiece device comprising a main body portion;
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wherein a tip is configured to be removably positioned along a distal end of
the main body portion of the handpiece assembly, said tip being configured to abrade
skin when moved relative to a skin surface; and

directing a first fluid through a delivery passage of the handpiece assembly so
that said delivery passage generally contacts the at least one tfeatment material of the
tip;

wherein the at least one treatment material 1s configured to at least partially
dissolve, dilute or combine with the first fiuid so as to create a desired treatment fluid;
and

wherein the treatment fluid is configured to be prox-fided to the tip and to the
skin surface being treated while a distal end of the tip is being translated over said
skin surface.

23, The method of Claim 22, wherein the at least one- treatment material
comprises a solid, granular material, gel or concentrated solution, and wherein the first fluid
comprises water or saline.

24.  The method of Claim 22 or 23, wherein the treatment fluid cOmpr\ises human
growth factors, cytokines, soluble collagen, antioxidants, matrix proteins, brightening agents,
lightening agents, peptides or acids.

25.  The method of any one of Claims 22 to 24, wherein the at least one treatment
material is positioned in or near the tip.

26. The method of Claim 25, wherein the at least one treatment material is
situation within a post or other recess of the tip.

27.  The method of any one of Claims 22 to 26, wherein the at least one treatment
material comprises a disc, tablet or capsule.

28.  The method of Claim 27, wherein the disc, table or capsule is configured to be
secured generally between the main body portion and the tip of the handpiece assembly.

29.  The method of any one of Claims 22 to 28, further comprising regulating a

flowrate of the first fluid by selectively controlling a valve on the handpiece assembly.
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30.  The method of any one of Claims 22 to 29, further comprising selectively
heating the first fluid using a heating member positioned in thermal communication with the
delivery passage of the handpiece assembly.

31.  The method of any one of Claims 22 to 303 wherein the treatment material is
positioned within a cartridge, said cartridge being conﬁguifed to be removably secured to a

receiving area of the handpiece assembly.

-68-



WO 2009/097451 PCT/US2009/032465

1/37

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

2/37
S T
‘\
' ‘o
N
'
il
3 [ 1 —
N ! |
S
N

J-'\///
A

11

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451

3/37

/200

7

r1G.

/m&
//m
ﬂ\/zz

730

SUBSTITUTE SHEET (RULE 26)

PCT/US2009/032465



PCT/US2009/032465

WO 2009/097451

4/37

SUBSTITUTE SHEET (RULE 26)



PCT/US2009/032465

WO 2009/097451

4 UL

%QN/ /rw %N\/ R4 /N\\

%N/ /11 Y27 A%ﬁ / 75/

ERS NNN _ APLR "/ 9/
: A e \\

_ 7, NN\

= = - _ 7 F
N s a f/ . p0e/
i 1/ v
. \ \ x 14 \ 7
ot/ } 74 44 o9/
oig or/ 05/

%\\

SUBSTITUTE SHEET (RULE 26)



PCT/US2009/032465

WO 2009/097451

6/37

SUBSTITUTE SHEET (RULE 26)



PCT/US2009/032465

WO 2009/097451

7/37

SUBSTITUTE SHEET (RULE 26)



PCT/US2009/032465

WO 2009/097451

8/37

760 W
|
|
|
|
|
|
;
|
|

T
\1|
x
[l_

40

r76.

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

9/37

SUBSTITUTE SHEET (RULE 26)



PCT/US2009/032465

WO 2009/097451

10/37

G859/

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

11/37

T f - /305
L - _

116, 64

'/500

400
60
- / 470 LOE I/
450
T i / 450
! i 77777777777777777777777777777777 —— = pm ' : \E
| [ | e WL
‘ / < =] s
] .
S === " 920 VE7
L Sg74
60

o /400
'/ 470
F70
@ @4/4
374

r1G. oC VI (a/7/

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

12/37

/ 460
472 lﬂ /4’5._7

//067 474{& /454

S

fava

— 'i‘— N 276
\ o0 450 \N /455

S

478 268

V(A4

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

13/37

SUBSTITUTE SHEET (RULE 26)



PCT/US2009/032465

WO 2009/097451

262

|
|

\'.

n

i(f-
bl

™

L

i
I 1

|

_(j _

|

64

ll
!

f

77/

r76.

rrG. 88

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

15/37
\ >\5\ \ N
AN
572,4\ 5726
I \IMTP '\‘/l‘/‘\m‘fﬂ"/ 567
‘ J / | oo 560

565

7
/
/ 7

117G, GF

sS4

SUBSTITUTE SHEET (RULE 26)



PCT/US2009/032465

WO 2009/097451

16/37

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

17/37

6572 6724

6638 6634

SUBSTITUTE SHEET (RULE 26)



PCT/US2009/032465

WO 2009/097451

18/37

o6&
mU@%y@%U

667

667

3
)

6635

l

r7cG.

3
Q

9t

116

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

19/37

SUBSTITUTE SHEET (RULE 26)



00000000000000000000000000000

r1G. 104

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

21/37

763

16 1006

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

rlG. 10C ~

r1G. 10F

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

23/37

Ve
/// 790

N Vs
5
767 X = 77 /
{ 7805
W N
S~ 7728
AN
N S VA 76 7/
] s

7734 - Sl g

765 l i é\/?fﬁ
) 2y
762~ 252 E ? o2

16, 10F

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

24 /37

1767
\\ /Lna\ 7

7774 7760
7 /

o

77727

NANS
Nane

116, 124

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

rlG. 150

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

26/37

/— 7300

v
/ Lo

117G, 144

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465 ;

7368 7 |
Bz 7\
%é%/ﬁ'&?

%ﬁy éﬁ/w

X 7390

r1G. 140

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

%K(
%%>/

16, 194

2

o o
7 m

B
7465 * J\Mf&f

r1G. 150

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

29/37

,’ /'/550

1566

7500
e

-

/\]\7//
/ L~

r1G. 164

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

30/37

1564

\\N /590

¢ 7566

)1
N,
-
— Ul

117G, 164

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

31/37

1760

7700
7

/’704\ iz

R
./

1770~ /720~

-
<
/
/

rlG. 17

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

32/37

7185604

(/ //cs’cw

_— 78024

7E404
16044 E/
i r//gam

L

/G 164

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

33/37

15028
18048 — s

rrG. 186

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

1967

7854

{ ‘.'.'-'-'-:-:g ! T / -9 50

L= 7990

»

-—— 7970

~ (44

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

35/37

2067 \ / /2057

2060

AN

]
T ’
2050 / \ 2040

/]
%
/1
/ l
2050 :
v

r16G. 200

77
Iz

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451 PCT/US2009/032465

36/37
/_4 2080 2057\ ) 2060
[ ~
2000 Ej\ \
- %Q
2050 N
W
N
N\
2010 N
E N
N
2050 e—\\ N
§ N\
i N\
\
‘\ .’ 2040 \\ h
2054 U h g 1

rlG. 206 r1G. C0C

SUBSTITUTE SHEET (RULE 26)



WO 2009/097451

N
N
N

27170

27150

2140

4

—_
——

16, 210

SUBSTITUTE SHEET (RULE 26)

PCT/US2009/032465

6. /4

2770



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2009/032465

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61M 35/00 (2009.01)
USPC - 604/289

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

IPC(8) - A61M 35/00 (2009.01)
USPC - 604/289, 290, 313, 131,133

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPTO EAST System (US, USPG-PUB, EPO, DERWENT)

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2007/0156124 A1 (IGNON et al) 05 July 2007 (05.07.2007) entire document 1-4, 12-14, 22-24

Y US 2003/0208159 A1 (IGNON et al) 06 November 2003 (06.11.2003) entire document 1-4,22-24

Y US 2005/0148958 A1 (RUCINSKI) 07 July 2005 (07.07.2005) entire document 3-4,12-14

D Further documents are listed in the continuation of Box C.

[

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
1o be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q" document referring to an oral disclosure, use, exhibition or other
means

“p”  document published prior to the international filing date but later than

the priority date claimed

“T"  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

09 March 2009

Date of mailing of the international search report

1 8 MAR 2009

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2009/032465

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they. relate to parts of the international application that do not comply with the prescribed requnremems to such an
extent that no meaningful international search can be carried out, specifically:

3. E Claims Nos.: 5-11, 15-21 and 25-31
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  -Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D Asall reqﬁired additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. E] No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - claims
	Page 67 - claims
	Page 68 - claims
	Page 69 - claims
	Page 70 - claims
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - drawings
	Page 87 - drawings
	Page 88 - drawings
	Page 89 - drawings
	Page 90 - drawings
	Page 91 - drawings
	Page 92 - drawings
	Page 93 - drawings
	Page 94 - drawings
	Page 95 - drawings
	Page 96 - drawings
	Page 97 - drawings
	Page 98 - drawings
	Page 99 - drawings
	Page 100 - drawings
	Page 101 - drawings
	Page 102 - drawings
	Page 103 - drawings
	Page 104 - drawings
	Page 105 - drawings
	Page 106 - drawings
	Page 107 - drawings
	Page 108 - wo-search-report
	Page 109 - wo-search-report

